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TRANSFORMERS  &  REACTORS 

For  Complete  Ham  Systems 
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mm.  for  entire  ham  rigs 


Thirty  years  of  attention  to  ham  requirements 
have  resulted  in  a  complete  line  of  reliable, 
high  quality  components  geared  especially  to 
your  needs.  The  "S"  series  of  audio  and  power 
transformers  and  reactors,  designed  specific- 
ally for  ham  and  PA  service,  are  completely 
matched  for  compatibility  in  constructing  a 
rig.  These  are  popular  priced  units  which  afford 
the  ham  the  full  benefits  of  UTC's  established 
excellence  for  quality  components  coupled  with 
high  reliability. 
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ncTer  say  die 


When  someone  caUed  up  the  other  day 
to  let  me  know  tliat  the  ARRL  was  indeed 
going  to  send  in  tlieir  restricted  bands  petition 
to  the  FCC^  we  both  marveled  that  they  would 
go  ahead  witli  this  in  tlie  face  of  the  violetit 
opposition  of  such  a  large  proportion  of  the 
amateurs  and  the  disinterest  shown  by  the 
FCC. 

The  petition,  as  I  understand  it,  calls  for 
the  segregation  of  our  phone  bands  on  a  three 
year  schedule.  First  to  go  would  be  the  favor- 
ite»  20  meters,  which  would  be  for  Class  A 
only  (Advanced  Class)  starting  ia  1965,  Then 
40  and  15,  and  finally  75  meters.  The  full  grim 
details  are  supposed  to  be  in  the  November 
QST, 

Since  the  ARRL  has  not  yet  been  able  to 
come  up  with  any  reasonable  excuse  for  this 
attempt  to  step  bac Wards,  we  wonder  what 
they  have  up  their  sleeves.  They  certainly 
must  have  somethings  for  others\^ise  their  at- 
tempt is  bound  to  fail  and  they  surely  must 
know  this. 

As  you  may  have  surmised  from  reading  my 
editorials  for  the  last  few  months,  I  have  been 
following  this  situation  closely  and  watching 
for  the  League  to  present  an  explanation  that 
doesn't  insult  the  intelligence  of  the  average 
ham. 

If  all  goes  as  planned  by  the  ARRL  the 
General  and  Conditional  Class  hams  will  have 
onlv  two  Utde  shreds  of  160  meters  and  from 
ten  meters  up  if  they  want  to  operate  on  phone 
in  three  years, 

I  think  this  is  lousy. 

I'm  not  alone  in  this  opinion.  We  are  in  the 
midst  of  preparing  a  booklet  of  the  letters 
received  on  the  subject  of  incentive  licensing. 
It  has  been  my  past  experience  that  an  editor 
normally  hears  mostly  from  people  who  dis- 
agree with  him,  while  those  who  agree  nod 
then'  heads  and  let  it  go  at  that*  I  have  been 
rather  outspoken  against  this  move  and  never 
before  have  I  been  so  firmly  backed  up  by  my 
mail.  In  addition  to  the  many  agreeable  letters 
I  also  received  a  considerable  number  of  copies 
of  letters  sent  to  QST  and  their  officials.  A  few 
negative  letters  came  in  also  and  they  will 
be  included  in  the  booklet*  If  you  are  interest- 
ed in  reading  a  close  approximation  of  what 
the   League   probably   received  in   answer  to 


their  editorials  then  send  in  a  SASE,  or  $1  for 
this  plus  the  next  few  loAR  Bulletins.  Good 
reading. 

So  what  is  the  reason  behind  the  ARRL 
petition?  No  one  really  knows.  Some  suggest 
that  this  is  a  pet  project  of  the  one  or  two  old 
timers  \^^ho  seem  to  be  running  the  League 
these  davs*  Those  of  us  who  are  still  around 
remember  what  a  good  deal  tlie  handful  of 
kilowatt  ops  had  in  pre-war  times.  The  Class  A 
bands  were  only  100  kc  wide  and  held  about 
eight  or  ten  round  tables.  It  was  no  place  for 
the  low  power  op.  Tlie  kilowatt  boys  had  the 
bands  to  themselves  and  they  loved  it,  I  can 
easily  understand  how  nostalgia  might  dictate 
a  return  to  those  glorious  days. 

On  the  otlier  liand,  since  one  obvious  result 
of  Class  A  phone  bands  would  bo  to  force 
many  thousands  of  ops  back  onto  CW,  many 
fellows  are  pretty  well  convinced  that  this 
move  is  just  another  in  a  long  line  of  pro-CW 
actions  by  tlie  League,  Back  in  the  pre-war 
days,  when  about  70%  of  the  amateurs  operated 
CW  and  about  50%  didn^t  even  have  a  modu- 
lator, the  shortage  of  phone  bands  for  Class  B 
was  of  little  moment.  But  today  we  have  to 
look  far  and  wide  to  find  fellows  who  cant  go 
on  phone.  What  witli  SSB  transceivers  and 
thousands  of  mobile  stations,  the  restriction  of 
phone  bands  would  create  a  great  hardship. 

One  of  the  ARRL  Hq  staff  told  me  in  con- 
fidence that  the  whole  puipose  of  this  "incen- 
tive licensing"  escapade  was  to  create  contro- 
versy. The  idea  behind  this  was  to  make  the 
League  more  talked  about  so  that  more  ama- 
teurs would  subscribe  to  QST.  They  certainly 
have  succeeded  in  getting  the  ARRL  talked 
about,  but  unless  there  are  an  aN^  ful  lot  of  liars 
writing  to  me  saving  that  they  have  not  re- 
newed tiieir  subscriptions  to  QST  tliis  scheme 
has  backfired.  Suppose  tlie  QST  boys  are 
able  to  put  their  bill  through?  What  then? 

As  an  Advanced  Class  licensee  I  would  find 
20  meters  a  lot  easier  to  use  for  about  75% 
of  the  operators  wouldn't  be  able  to  use  it. 
This  would  make  DX'ing  simpler,  but  it  would 
also  prevent  me  from  contacting  a  lot  of 
friends  that  iVe  been  talking  to  for  years. 
Eventually  I  suppose  75%  of  them  would  get 
their  Advanced  Class  license  and  be  back  on. 
But  a  percentage  of  them  either  through  anger 
at  what  had  happened  to  them,  laziness,  or  too 
much  other  busines  woidd  never  be  heard  from 
again* 

Another  great  advantage  would  be  the 
bargains  in  both  new  and  used  equipment  thit 
I  would  find.  With  thousands  of  amateurs 
dropping  out  of  radio  the  prices  would  plum- 
met and  I  could  pick  up  incredible  bargains. 
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THE  BARKER  &  WILLIAMSON  MODEL  6100  TRANSMITTER 
IS  SO  FAR  AHEAD  OF  OUR  TIME  IN  DESIGN,  PRINCIPLES 
AND  ENGINEERING.  THAT  WE  CAN  OFFER  A  GUARAN- 
TEED  LIST  OF  FEATURES  .  .  . 

Barker  &.  Williamson  Guarantees  that  NO  other 
Amateur  Transmitter  on  the  Market  today  offers 
ALL  these  features: 


•  Crystal  controlled  synthesizer,  frequency  continuously  vari- 
able •  No  free-runnrng  oscillators  •  Direct  frequency  read-out 
(no  interpolation)  •  Frequency  resetability  approaches  a  fre- 
quency meter  *  Crystal  stability  on  all  frequencies  of  every  band 

•  Sideband  selection  by  crystal  filter  •  MARS  frequency  cover- 
age *  Sideband  and  carrier  suppression  down  50  D8  *  Distor- 
tion products  down  40  DB  •  1 80  watts  PEP  input  •  SSB,  CW, 
AM  •  Pi-network  loading  control  *  Dual  ALC,  and  many  others 

YOU  CAN  OViiH  AND  OPERATE 


TOMORROWS  TRANSMITT 

for  only  $875.00 


ER  TODAY! 


Barker  &  Williamson,  Inc 


BRISTOL   PENNSYLVANIA     •     Tciaphone  215-788-5581 


OCTOBER  I9&3 


St«  your  toeal  B&W  Diifributor  or  write  for  eoldrful  brochiir*. 
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DESIGN 


S TREMGTH 


DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS 


0   pi  U 


E-Z  WAY 

E-Z     WAY     AERO-DYNAMtC 

design  decreases  wind  I  dad 
and  '  provides  -  telescoping 
action  that  permits  roismg 
and  lowering  ol  tower    secffons. 

CRANK  UP  TO  60  FEET, 
DOWN  TO  25  FEET  and 
TILTS  OVER  FOR  ACCESS 
TO  RDTOR  OR  BEAM. 

"^STRENGTH      fs      bui  If.  in     to 

every  E-Z  Woy  Tower,,. Heavy 
wdll  steel  tubing  legs,  con- 
tmuous  diagonal  brocing  of 
solid  steel  rod  and  electric* 
cally  welded  throughout,,  ,,no 
loose  bolts  or  nuts  here.  E-Z 
Way  design  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
tif%  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature. 

The  SATELLITE 

Model  RBX-60-3P  (Pointed)        $335.00 
Model  RBX-60-3G  (Galvanized)  $410-00 

MOUNTING  KITS: 

GPK  X60-3  (Ground  Post)  $125-00 

BAK  X  (Wall  Brocket)  $17.00 

Freight    Prepaid    anywhere    in    [48)    U.    S.    A. 

Other   Towers   from   $99.50   to   $1995.00 


•■-^^^^^^jjt^i;; 


P,   0.   BOX   5767 


TAMPA   5,    FLORIDA 


As  more  and  more  manufacturers  went  out  of 
business  I  could  build  up  a  fantastic  hamshack 
at  fractions  of  the  old  prices.  This  would  have 
its  disadvantages  too  for  there  certainly  would 
be  little  new  coming  out  into  such  a  deprwsed 
market  and  it  would  probably  be  many  years 
before  any  company  came  out  with  anything 
reallv  remarkably  new. 

Though  a  rehirn  to  Class  A  licensing  \\oiild 
probably  help  73  at  first  through  the  sales  of 
tliuu sands  of  copies  of  an  Advanced  Class 
Study  Manual  and  increased  advertising  by 
frantic  manufacturers  and  distributors,  in  the 
long  run  it  would  hwri. 

In  summary:  as  things  look  now  I  don*t  see 
how  the  League  can  possibly  hope  to  succeed 
with  their  petition.  The  FCC  doesn't  hoodwink 
easily.  Neither  do  most  hams,  I  believ^e  that 
I  can  safely  say  that  unless  there  is  some  de- 
velopment that  is  not  even  forseen  right  now 
that  the  ARRL  hasn^t  got  a  chance  of  getting 
our  regulations  set  back  25  years.  There  is  no 
denying  that  they  have  gotten  a  lot  of  publicity 
out  of  this  though^  so  perhaps  they  will  acliieve 
tlieir  main  goal  even  if  they  lose  the  battle. 

Technical    Improvement 

While  the  ARRL  is  trying  to  decide  what 
laws  to  tiy  to  jam  through  to  force  >ou  to 
learn  more  of  the  technical  end  of  ham  radio, 
why  not  show  them  up  by  setting  up  a  little 
self -improvement  plan  of  your  own?  Perhaps 
I  am  wrong  and  it  is  necessary  to  throw  most 
of  the  hams  off  the  air  for  a  while  to  get  them 
to  leam  a  little  more  theory,  I  don't  think  so- 

Let's  take  you,  for  instance.  How  about  you 
doing  something  about  technicalizing  yourself? 
Forget  all  those  excuses  about  not  having  time, 
beding  too  old  to  leam,  and  all  that  rot.  You 
can,  at  home,  in  your  spare  time,  become  quite 
an  expert  on  radio  and  it  won't  cost  you  much 
either.  It  really  needn't  cost  an>i:hing  extra  un- 
less you  w'ant  tu  invest  in  some  reference  books. 

\\  hat  is  my  magic  answ^er  to  tliis  great 
problem?  It  is  so  simple  I  hesitate  to  tell  you. 
Youll  just  laugh  it  off  and  there  we'll  be.  If 
you  were  to  take  the  Hme  each  month  to  read 
every  technical  article  in  73  and  make  sure  that 
you  understand  it  you  would  soon  find  yoiuself 
with  an  impressive  understanding  of  radio. 
You  don't  have  to  invest  in  a  bunch  of  text 
books  J  license  manuals,  and  hke  that. 

Sure,  you'll  nm  across  parts  of  the  article  tliat 
you  just  don't  understand.  This  is  an  important 
part  of  the  learning  process.  By  the  time  youVe 
talked  these  problems  out  with  fellows  on  the 
air  or  at  your  own  ham  club  you  will  really 

(Turn  to  page  96) 
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Select   your   recetvafir  trafi^mltter^   w^ 
from  easy-to-bund  InterHatiari^l  AOC^ 


SWL  or 

RADIO  AMATEUR 


Simple  ktep^by-step  in$tructi0ns  show  yoi 
how  to  assembfe  factory  prewired  units. 
Desigiiad  for  top  perfi>rmai»ce  at  a  low  cost! 


RECEIVER  KITS 

This  new  line  of  InternatloraJ  receiver  kits  cover  a  wide  range  of  amateur, 
citizens  band  and  special  frequencies.  Designed  for  AM,  CW,  or  SSB 
reception^  this  basic  receiver  using  a  superheterodyne  circuit*  with  re- 
generative second  detector  may  be  expanded  to  a  more  elaborate  receiver 
by  the  addition  of  other  Add-On-Circuits.  Sensitivity  usable  to  below  10 
microvolts  for  voice  and  1  microvolt  for  code,  Nuvfstor  rf  amplifier,  mixer^ 
oscillator,  LF*  transformer,  detector/ 1st  audiOi  and  power  audio  amplifier. 
Tube   lineup:    6DS4   nuvistor^   6BE6,   6U8,   6AQ5,   Shipping  weight:    15   fbs. 


Receiver 
kit  includes 
4"  speaker 
and  power 
supply^ 


Kit 

A0ft41 
AOR42 
ADR-43 
AOR'44 
A0R-4S 
A0R-4& 
A0R-4T 
A0R-4B 


'AOR-41    uses   a 


Frequency 

Speciat 

150    kc   —  450    kc 
2    mc   —   6    mc 
6    mc    —    IB    mc 
80    meter/40    meter 
15    meter/IO    meter 
B    meter 
2    meter 
Citiiens    27    mc 

tuned  rf  circuit 


Price 
$69.00 

62,50 
B2.50 

62.50 
GE.50 
86.50 
G2.50 


TRANSMITTER  KIT 


A  compact  i^acl^age  delivering  a 
^plate  input  of  50  watts  for  XW 
operation  on  80  or  40  meters. 
12BY7  crystal  oscillator— 6DQ6-  pow- 
er ■amplifier.  Pl-netvyork  final.  When 
used  with  AQR-44  receiver;  ■  trans- 
mittjer  operates  from  receiver  pow- 
er, .supply.  Meter   and  TR   switch,, 

AOT'55  transmitter  kit  less  power 
supply  and  Key^  but  with,  one  40 
meter  novice  band  crystal.  Sliipplng 

mm-  5..;lbs.  ...-hI.i;jU.1..$3 5.110 


with   eBA6 


POWER  sumiiY 

KIM 

AOP-100  350  volts,  150  niS  inter- 
mittent or  lOO  ma  continuous 
servics,    6.3    volls    @    5    smps* 

Shipping^  weight;:  Slbs,.„„.$l8,50 

AOP-20G  650  volts,  250  ma  mter- 
mrttent  or  200  ma  contmuous 
service,  6.3  votts  @  10  amps* 
Shipping  weight;  10  fbs, .  $32.50 


VFO 
KITS 


The  Internationai  AOF  series  of  variable  frequency  oscillator  kits  is 
avaifable  in  three  versions.  For  example,  the  AOF-91  kit  is  a  complete 
driver  unit  to  be  used  with  6  meter  and  2  meter  transmitters.  Approxi- 
mately .5  watt  of  power  Is  available  on  both  bands.  Tube  lineup:  6BH6 
oscillator,  OS-2  voltage  regulator,  12BY7  buffer-ampfifier/ multiplier. 
Shipping  weight:  5  lbs. 

Kit  Frequency  Price 

A0F-&3  VFO  8  mc  —  9  mc  and  buffer  $22.00 

AOF-90  VFO  8   mc  —  9  mc   pfus  buffer 

multiplier    and    6    meter    output  29,00 
AOF-91                          VFO  8   mc  —  9   mc   plus   buffer 

multiplier,  6  meter/2  meter  output  ZBM 


INTERNATIONAL  CRYSTAL  MFG.  CO.,   INC. 
IB   NORTH    LEE,  OKLAHOMA  CITY,  OKLAHOMA 


please  ship. 
I  enclose  $. 
Name, 


Send  free  catatog. 


(print)} 


CRYlfct 


Address. 
City 


INC 


ZQFie. 


state. 


a   NORTH    LEE     ■     OKLA.   CITY.    OKLAHOMA 


Include  sufficient  remittance  to  ctiver  postage.  See  shipping  wefght. 
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HAMMARLUND  FOR 


AT  ITS  BEST! 


Over  90%   of  all  DX  phone  stotions  are  on  SSB« 

How  about  YOU? 

TRIPLE  CONVERSION 

•  SEPARATE  LINEAR  PRODUCT  DETECTOR 
±3  KC  VERNIER  TUNING 

•  VARIABLE  SLOT  FILTER 

•  ±2  KC  VARIABLE  OR  FIXED  BFO 

•  FAST  AVC  ATTACK  -  ADJUSTABLE  DECAY 

HQ-170A/180A  Features: 

Triple  Conversion       17  tube  superheterodyne  circuit. 

Slot  Filter       Razor  sharp.  1.5  kc  wide  at  6  db.  Adjustable  plus  or  minus  5  kc  over  passband  for  better  than  40  db 

attenuation. 

Separate  Vernier  Tuning  ,    .Plus  or  minus  3  kc.  Vernier  control  range  constant  irrespective  of  received  signal 

frequency. 

Separate  Linear  Detector       Linear  product  detector  for  CW  and  SS8  reception,  plus  normal  diode  AM  detection. 

Tuned  IF  Amplifier     .  Seven  selectivity  positions  provide  mechanical  filter  type  skirt  selectivity. 

Selectable  Sideband       Upper,  lower,  or  both  sidebands  selected  from  the  front  panel. 

BFO  Control        Plus  or  minus  2  kc  variable  or  fixed. 

Fast  Attack  AVC       Selectable,  OFF,  SLOW,  MEDIUM,  FAST  decay  speeds. 

Crystal  Calibrator        Built  in  100  kc  crystal  calibrator. 

Auto-Response       Automatically  adjusts  audio  response  to  fit  receiving  conditions. 

Optional  Noise   Blonker  available. 
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THE  HQ-170A 

AMATEUR  BAND 
SSB  SPECIALIST 


Here  is  an  SSB  receiver  that  combines  basic  operating  excellence  with  all  of 
the  extra  features  so  important  to  the  discriminating  amateur.  Full  amateur  coverage 
from  6  to  160  meters  plus  excellent  electrical  and  mechanical  stability  are  just  the 
beginning,  Hammarlund  has  gone  all  the  way  to  make  the  HQ-170A  a  truly  incom- 
parable AMATEUR  BAND  receiver.  Expanded  vernier  tuning  plus  multiple,  setectabie 
IF  bandwidthSp  2  meter  calibration,  an  accessory  outlet  and  system  socket,  and  a 
flip-open  top  add  up  to  make  the  HQ-170A  FIRST  IN  ITS  CLASS! 


THE  HQ-180A 

GENERAL  COVERAGE 
AT  ITS  SSB  BEST 


Now  •  .  .  the  HQ480A,  designed  to  meet  the  need  of  the  amateur  and  SWL 
for  a  modern  GENERAL  COVERAGE  single  sideband  communications  receiver.  Con- 
tinuous tuning  from  540  kc  to  30  mc  combines  with  complete  amateur  band- 
spread  ...  80  through  10  meters,  and  inherent  Hammarlund  stability,  sensitivity 
and  selectivity  result  in  true  receiving  perfection  and  flexibility.  A  linear  product 
detector,  vernier  passband  tuning,  and  a  sharp  slot  filter  ensure  perfect  SSB  recep- 
tion under  all  operating  conditions.  The  HQ-180A  .  ,  ,  true  professional  GENERAL 
COVERAGE  performance. 
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Another  Approach  to  TVI 


Harnionic  Reduction 


Jim    Kyle    K5JKX 
1236   NE.  44th   Street 

Oklahoma    City    11,    Okia 


TVI  giving  you  trouble?  Does  your  peanut 
whistle  wipe  out  local  channels  just  as  if  it 
were  a  kilowatt?  Or  are  you  maybe  in  the 
process  of  planning  that  next  rig,  and  want 
to  avoid  any  problems  with  the  Tennessee 
Valley  Indians? 

Hundreds  of  tliousand  of  words  have  been 
written  on  the  subject  of  T\r[— but  very  few 
of  them  have  really  brought  out  one  point 
which  is  of  special  interest  to  the  \^HF -minded 
ham  who  happens  to  live  in  a  semi- weak-signal 
area  (and  this  includes  almost  every  place  in 
the  world,  when  you  stop  to  think  of  those 
almost-out-of -range  stations  which  a  few 
people  enjoy  watching! ) . 

This  almost-neglected  point  is  simply  that 
unwanted  multiples  of  the  original  frequency 
are  one  of  the  most  proUflc  causes  of  TVI  from 
VHF  transmitters!  Almost  any  design  will  be 
sufficiently  free  from  50  mc  harmonics  to  stay 
out  of  trouble;  most  will  be  safe  when  it  comes 


to  25  mc  harmonics  as  welL  But  the  design 
practices  commonly  followed  in  VHF  gear 
almost  insure  that  plenty  of  harmonic  energy 
still  makes  it  to  the  feedltne  from  the  oscillator! 

Consider,  for  example,  a  6-meter  rig  operat- 
ing on  50.250  mc,  from  an  8375  kc  crystal* 
The  oscillator  produces  some  output  at  8.375 
me,  16.75  mc,  25,125  mc,  33.5  mc,  41.875 
mc,  50,250  mc,  58,625  mc,  67.0  mc^  75.375 
mc,  etc.  on  up  the  scale.  That  harmonic  at 
58,625  is  right  in  the  middle  of  Channel  2, 
Tlie  one  at  67-0  is  only  250  kc  away  from 
the  video  carrier  of  Channel  4.  The  75,375 
mc  harmonic  is  just  625  kc  away  from  Channel 
5— and  many  TV-set  front  ends  will  let  it 
right  on  in! 

But,  you  may  say,  the  tuned  circuits  between 
the  oscillator  and  the  final  keep  these  harmon- 
ics down. 

And  that  is  where^  in  all  too  many  cases, 
you're  dead  wrong! 
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Typicol  circuit  for  simpfe  3-tube  50  mc  rig: 
similar  coupling  circuits  ore  to  be  found   in 


many  units  now  operating  olthough  osciflo- 
tor  arrangement  is  unusual  as  is  modulator. 
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Fig.  1  shows  the  schematic  of  a  typical 
three  tube  50  mc  peanut  whistle  (it's  not 
taken  from  any  particular  design,  but  the 
basics  are  there).  Note  that  only  two  tuned 
circuits  separate  tlie  oscillator  and  the  final 
output  circuit.  The  25  mc  tank  bet%^  een  the 
oscillator  and  the  dri\er  makes  sure  that  the 
wanted  third  Jiaimonie  of  tlie  cr>^stal  gets 
the  most  boost— but  tlie  second,  fourth,  and 
fifth  do  pretty  well  also.  Even  the  seventh  and 
ninth  get  tlirough  to  some  degree.  Then  when 
these  harmonics  from  the  fifth  up  (40  mc  to 
around  90  mc)  hit  the  50  mc  taiik  in  tlie 
driver  plate  circuit,  they  get  another  boost. 
They're  too  close  to  the  50  mc  desired  output 
frequency  to  be  held  down  \^ery  much  in  the 
final  tank,  and  boom!— out  the  feedline  they  go. 
The  result?  Galloping  TVI. 

If  youVe  interested  in  seeing  how  this 
works.  Fig.  2  is  an  approximate  graph  of  the 
selectivity^  curves  of  single-timed  circuits  (solid 
lines)  against  frequency.  You  can  see  that  the 
unwanted  harmonics  are  attenuated  some  20 
db  or  more— but  this  isn't  enough  to  get  rid  of 
the  T\  1  problems. 
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Selectivity  curves  of  single-tuned  and  dou- 
ble tuned  circuits  in  typical  VHF  transmitter. 
Fl  is  crystal  frequency,  F2  is  tripler  output^ 
and  F3  is  final  output  frequency.  Note  how 
oscillator  harmonics  hit  TV  channels  if  al- 
lowed to  get  out;  note  also  difference  in  skirt 
selectivity  between  single*tuned  and  double- 
tuned  circuits. 
So  what  can  we  do  about  it? 

The  simplest  answer  is  to  switch  from  the 
single- tuned  circuits  used  in  Fig.  1  to  double- 
tuned  circuits,  coupled  in  such  a  way  that  the 
unwanted  harmonics  are  reduced  enough  to  be 
considered  eliminated*  But  unless  vou  do  a 
little  planning,  you'll  end  up  with  circuits  so 
selective  that  you  have  to  completely  retune 
the  rig  from  the  oscillator  on,  ever>^  time  you 
change  frequencj'  as  much  as  100  kc.  This 
may  be  fine  for  fixed-frequency  mobile  rigs, 
but  it's  one  big  pain  in  everyday  operation! 

The  lazy  man's  answer  to  this  is  to  make  all 
the  circuits  bandpass  (with  a  wade  enough 
passband  to  allow  QSY  up  to  a  megacy  cle  or 
so  at  the  output  frequency.  And  before  you 
i-un  away,  let's  hasten  to  add  that  making  the 
circuits  bandpass  isn't  near  so  difficult  as  you 
may  have  been  led  to  befieve  in  tlie  past! 


The  absolute  bandwidth  in  cycles  per  sec- 
ond of  any  tuned  circuit  depends  on  just  three 
factors— and  vou  can  control  two  of  them  easily. 
In  fact^  if  you  Ijappen  to  have  a  commercially- 
built  transceiver  using  single-tuned  circuits  a 
la  Fig.  1,  you  will  find  it  a  relatively  simj^Ie 
Job  to  make  it  bandpass!  And  if  you're  starting 
a  new  rig,  you*ll  find  it  no  trouble  at  all  to 
add  the  bandpass  feature  from  the  beginning. 

Before  we  get  into  the  how-to-do-it,  though, 
let's  take  a  look  at  some  of  the  theory  behind 
this  whole  business  of  selectivity.  It  will  help 
immensely  when  >ou  get  arormd  to  designing 
your  own  application  of  these  ideas. 

As  mentioned  a  couple  of  paragraphs  ago, 
the  absolute  selectivity  in  cycles  per  second  of 
any  tuned  circuit  depends  on  just  three  factors: 
the  frequency  at  which  it  operates,  the  Q  of 
the  circuit,  and  (in  the  case  of  double-tuned 
circuits)    the  coupling  between  tanks. 

If  any  otic  of  these  factors  is  varied,  the 
bandwidth  will  also  vary.  Bandwidth  increases 
as  frequency  goes  higher,  and  decreases  as  the 
Q  is  increased.  The  effect  of  changing  the 
coupling  varies,  depending  on  the  level  at 
wliich  the  bandw  idth  is  measured. 

In  a  transmitter,  die  frequency  is  usually 
fixed  rather  firmly  and  you  can't  do  much 
about  it.  Q),  however,  is  a  design  choice  which 
you  can  cliauge;  and  coupling  between  the 
tanks  is  relatively  easy  to  vary. 

In  selecting  the  Q  at  wliich  you  want  to 
operate  the  circuit,  several  factors  must  be 
considered.  The  most  important  is  that  Q  must 
not  be  too  high  if  you  want  a  relatively  broad- 
band circtiit.  Since  this  is  the  opposite  of 
usual  procedure,  it  bears  repeating:  for  maxi- 
mum bandwidth,  keep  the  Q  low! 

Air-core  coils  such  as  B&W  Miniductor  and 
Illumiti'onics  Air-Dux  have  Q  values  of  around 
200  at  the  frequencies  well  be  dealing  with 
mostly.  The  Q  of  shig-tuned  coils  varies  with 
the  slug  material  the  position  of  the  slug  in 
the  coil,  and  the  frequency.  Since  tuning  the 
coil  will  change  its  Q,  these  coils  are  not  rec- 
ommended for  bandpass  circuits-^but  if  you 
want  to  use  them,  you'll  find  Q  ranges  from 
about  40  to  nearly  100. 

At  this  point  you  may  be  puzzled.  How,  you 
may  ask,  do  I  get  that  low  Q  without  using 
a  slug-tuned  coil?  The  answer  is  to  invest  in 
a  few  composition  resistors  and  shunt  them 
across  the  circuit.  This  \v\\\  kTiock  the  Q  down 
to  any  value  you  want.  Tiien  you  can  use  the 
air-core  coils,  which   also  make  the  coupling 

situation  easier 

Here  we've  been  talking  about  coupling,  but 
just  what  does  it  amount  to?  Actually,  there 
are  many  ways  of  coupling  a  pair  of  tuned 
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FIGURE    3 

Six  of  the  most  practical  forms  of  couplmg 
witin  tuned  circuits  A)    Single  tuned  circuit 

B)  Link  coupled,  k  varies  from  0 J  5  to  0*4 

C)  Top  coupled  k  D)  Inductive  bottom 
coupled  E)  Transformer  coupled,  k  varies 
widely,  depending  on  placement  of  coils 
F)  ''GE  Ham  News''  coupler;  special  case  of 
circuit  E. 


circuits— but  of  these,  only  a  few  are  really 
practical.  Most  of  these  practical  methods  are 
shown  in  Fig,  3. 

The  simplest  of  all,  of  course,  is  the  single 
tuned  circuit  as  shown  at  A— but  this  is  what 
weVe  getting  away  from. 

Most  widely  used  in  transmitters  is  the 
hnk-coupled  version  shown  at  B.  This  con- 
sists of  two  separate  timed  circuits^  with  a 
small  link  wound  around  the  cold  end  of  each 
and  the  two  links  connected  together*  This  has 
the  advantage  that  the  two  circuits  may  be 
physically  separated;  in  addition,  coupling  can 


be  varied  by  the  size  and  position  of  the  link, 
and  since  both  links  can  be  changed,  a  wide 
range  of  control  is  possible.  The  amount  of 
coupling  between  ciixnits  is  usually  denoted 
by  the  "coefficient  of  couphng"  which  is 
abbreviated  k;  values  of  k  for  typical  single 
links  range  from  0.40  (small  link  at  end  of 
coil)  to  0.63  (large  link  wound  over  center  of 
coil)*  To  obtain  the  over-all  figui^e  for  two 
coils,  the  individual  values  of  k  must  be  multi- 
pliedj  giving  a  range  from  0.16  to  0.39.  Smaller 
values  may  be  obtained  by  spacing  the  link 
farther  from  the  main  coik 

The  top-coupled  circuit  shovtai  at  C  is  easy 
to  calculate  in  theory ^  but  proves  a  bit  difficxJt 
to  realize  in  practice.  Its  k  can  be  calculated 
as  shown  in  the  illustration^  but  don't  forget 
to  include  all  stray  capacitance  in  the  values 
of  C2  and  C3.  These  strays  are  what  make  the 
top-coupled  circuit  difEcult  to  use* 

Shown  at  D  is  the  inductive  bottom-coupled 
circuit,  which  has  been  popular  in  past  years 
for  VHF  converter  applications  but  which  has 
seen  Httle  use  in  transmitters.  Like  the  top- 
coupled  circuit,  it's  easy  to  calculate— and  un- 
like the  top-coupled,  it*s  also  easy  to  use. 

Finally,  at  E,  is  the  transformer-coupled 
circuit.  The  coupling  here  is  strictly  magnetic, 
and  depends  largely  on  the  spacing  between 
the  two  coils.  With  typical  ham  equipment, 
it's  almost  impossible  to  measure  k  accm^ately— 
and  even  harder  to  change  it. 

The  circuit  shown  at  E  is  a  variant  of  the 
transformer-coupled  circuit  first  described  in 
"G-E  Ham  News''  several  years  ago.  It  has  a 
k  value  depending  almost  entirely  on  the  size 
of  the  coil,  since  it  consists  of  a  single  length 
of  coil  center-tapped. 
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FIGURE       4 

Circuit  of  Ftg.  I  modified  for  bandpass 
double-tuned  coupling  between  rf  stages  to 
elinninGf-e  TV  I.  Note  only  changes  are  addi- 
tion of   two  grid  tanks  ond   coupling    links. 


I  DO  ijfj    270  -^    liQO  pt 

Resistors  across  grid  tanks  are  for  control  of 
Q  as  described  in  text;  this  modification  may 
be  rnade  to  any  rig,  or  this  circuit  may  be 
used  for  an  economy   1  0  waiter. 
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□  RAKE 


MaOEL 


SIDEBAND  TRANSCEIVER 


955000 

AMATEUR    NET 


/i->:-; 


FULL  FREQUENCY  COVERAGE  all 

amateur  bands  10  thru  80  meter- 

UPPER  and  LOWER  SIDEBAND 
on  all  bands 

VOX  or  PTT 

OUTPUT  IMPEDANCE  ADJUSTABLE 

with  pi-network 

300  WATTS  P.E.P.  on  SSB 

CONTROLLED  CARRIER  SCREEN 
MODULATOR  for  AM  built-in 

SHIFTED  CARRIER  CW,  260  watts  input 

TWO  SPECIAL  9  Mc  CRYSTAL  FILTERS 

for  sideband  selection 

LINEAR  PERMEABILITY  TUNED  VFO 

SEPARATE  RF  and  AF  GAIN  CONTROLS 

FULL  AGC  with  Drake  dual  time 
constant  system 

2.1  KC  PASSBAND 

100  KC  CRYSTAL  CALIBRATOR  built-in 

SEPARATE  RECEIVER  S-METER  and 
TRANSMITTER  PLATE  AMMETER 

ONLY  ONE  DPDT  RELAY  USED  —  RF 
switching  limited  to  antenna 

Due  to  the  300  watt   P.E.P.  Input  rating,  the  TR-3  will  require  a  power  sup- 
ply capable  of  low  voltage  at  high  current  with  very  good  dynamic  regulation. 


Dimensions:  5Vz"  high, 
103^"  wide,  14%"  deep. 
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TR-3  ACCESSORIES 


REMOTE  VFO 

Model  RV-3  .  .  .  $79^95 

Consists  of  same  VFO  as  TR-3, 
cathode  follower,  voltage  regulator 
and  required  control  circuitry  to 
permit  reception,  transmission,  or 
transceiver  operation  on  a  separate 
frequency  in  the  same  band  to 
which  TR'3  is  tuned.  Includes  5- 
inch  speaker,  3-foot  interconnect- 
ing cable  and  space  for  AC  Power 
Supply- 
Dim:  5%"h.  10%"  w.    Ui^-'d. 


MATCHING 


Model  MS-3  •  .  .  $19.95 

Contains  a  5  x  7  inch  heavy  mag- 
net speaker. 
Styled  to  match  TR-3  Transceiver 

Dim.:  5W  h,  10%"  w,  uy^^  d. 


Write  for  Free  TR-3  Brochure  and  list  of  Authorized  Distributors, 

R.  L.  DRAKE  COMPANY 

BOX    185-AC    •    MIAMISBURG,    OHIO,   45342 


POWER 
SUPPLIES 

AC  Power  Supply 
Model  AC-3 

Will  mount  in  rear  of  MS-3 
and  RV3  cabinets. 

Dimensions:  5"  x  5"  x  lOV^' 


DC  Power  Supply 
Model  DC-3 


$129.95 


MMK-3 

^lobile  Mountfng  Kit 

$6.95 

Contains  brarfcof..       .,  . 
vvare  for  under  dl^h'^'^u^^^^- 
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For  our  purposes,  die  ease  of  adjustment 
and  freedom  from  critical  physical  placement 
of  parts  make  the  link-coupled  circuit  of 
Fig,  3-B  the  easiest  to  work  with.  Keep  in 
mind,  though,  tliat  the  same  principles  apply 
to  all  tliese  circuits— there's  nothing  to  keep 
you  from  using  one  of  the  otliers  if  you  like. 

Xovv^  let's  look  at  the  purposes  of  coupling 
the  two  circuits.  There  are  tw^o  of  these  pur- 
poses, one  the  inverse  of  tlie  other*  The  pri- 
mar\'  jmrpose,  of  course,  is  to  transfer  power 
at  the  desired  frequency  from  one  circuit  to 
the  other*  The  other  piuposc  is  to  prevent 
power  at  undesired  frequencies  from  being 
transferred. 

The  single-tuned  circuit  is  probably  the  most 
eflRcient  there  is  for  plain  power  transfer,  but 
it  falls  far  short  when  it  comes  to  rejecting  un- 
desired frequencies. 

So  we  tuni  to  double-tvmed  circuits.  Fiist 
let's  assume  that  there  is  no  coupling  between 
our  two  circuits,  but  diat  power  gets  through 
anyway  (this  is  what  happens  when  we 
separate  two  single-tuned  circuits  by  an  ampli- 
fier stage).  The  selectivity  is  somewhat  better 
than  a  single- tuned  circuit,  but  the  top  of  the 
cur\*e  is  still  pretty^  broad. 

Now  let's  couple  the  two  circuits,  ever  so 
lightly.  At  first,  we  find  an  exbemely  narrow 
selectivity  curve— but  also  very  little  transfer 
of  power  from  one  to  the  otlier. 

As  we  increase  the  coupling,  more  and  more 
power  is  transferred.  At  some  stage,  we  find 
that  the  power  transfer  rises  to  a  peak,  and 
as  we  increase  the  coupling  stiU  more  we  dis- 
cover the  power  transfer  drops  off.  However, 
if  we  now  vary  the  frequency  slightly,  we  will 
find  that  we  have  two  peaks,  spaced  approxi- 
mately equal  distances  above  and  below  the 
original  peak. 

As  the  increase  of  coupling  continues ^  tlie 
peaks  move  farther  and  farther  apart.  At  the 
same  time,  the  dip  between  them  gets  deeper 
and  deeper.  Finally,  the  dip  is  so  deep  and 
the  spacing  so  wide  that  the  arrangement  be- 
c*omes  useless. 

That  point  at  w^hich  we  discovered  the 
single  peak  is  known  as  "critical  coupling," 
and  strangely  enough  it  always  happens  that 
this  stage  is  reached  when  the  product  of  the 
k  and  the  coil  Q  is  exactly  LO.  This  gives  us 
a  relationship  between  k  and  Q  which  we 
can  use  to  predict  other  circuit  behavior. 

For  mstance,  if  fcQ  =  0 J,  the  circuit  will 
have  the  same  bandwidth  in  the  region  of  its 
peak  as  a  single-timed  circuit.  However,  only 
some  70  percent  of  the  power  will  be  trans- 
ferred. 

With  a  kQ  product  of  1,  maximum  transfer 
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of  power  will  take  place,  but  bandwidth  in  the 
nose  region  will  rise  to  1.4  times  that  of  a 
single-tuned  circuit. 

Raising  the  kQ  product  to  2,  we  find  that 
power  transfer  is  still  within  a  few  percent  of 
maximum,  and  bandwidth  has  risen  to  three 
times  that  of  the  single-tuned  circuit. 

All  these  bandwidth  figures  are  applicable 
only  in  the  region  of  the  ''nose'*  of  the  curve, 
near  the  desired  frequency.  How  about  down 
on  the  skirts  of  the  curve?  Say,  some  30  db 
below  the  level  of  the  desired  frequency. 

With  a  single  tuned  circuit,  the  30  db  band- 
width is  some  50  times  as  great  as  the  3  db 
bandwiddL  Tliis  is  inadequate. 

With  double  tuning  and  kQ  —  0,7,  30  db 
bandwidtli  is  only  7  times  as  great  as  that  on 
the  nose. 

When  JtQ  =  1,  the  30  db  bandwidtli  is  8 
times  the  3  db  figure  of  a  singJv-tnncd  circuit. 
Since  die  3  db  bandwidth  of  this  circviit  is 
L4  times  as  great  as  that  of  the  single  circuit, 
though,  the  30  db  bandwidth  of  this  circirit 
is  only  about  5.7  times  as  wide  as  its  nose. 

With  kQ  —  2,  30  db  bandwidth  is  13  times 
the  3  db  figure  for  single  tuning,  or  4,3  times 
as  great  as  tlie  nose  of  the  single-tuned  circuit. 

The  relationship  between  3  db  and  30  db 
bandwidths  is  important  in  tliat  it  tells  us  the 
shape  of  the  cur\  e;  for  this  reason,  it's  called 
the  "shape  factor."  Shape  factor  of  a  single- 
tuned  circuit  is  approximately  50  to  1.  That 
of  a  double-tuned  circuit  where  kQ  =:  0,7  is 
about  7.  If  kQ  ^  1,  sliupe  factor  is  5.7,  If 
kQ  :=  %  shape  factor  is  4.3. 

All  this  time,  we\e  been  talking  in  relative 
terms.  Now  let's  find  out  how  many  cycles 
wide  these  bandwidths  are. 

The  absolute  width  of  the  band,  in  the  nose 
region,  is  determined  only  by  the  frequency 
and  the  Q.  Though  some  engineers  might 
quibble,  the  approximate  relationship  is  that 
3  db  bandwidth  for  a  single-tuned  circuit  or 
double-tuned  circuit  when  kQ—0.7  is  equal  to 
the  center  frequency  divided  by  the  Q-  Thus 
a  single-tuned  circuit  at  25  mc  witli  a  Q  of  50 
u^ould  have  a  3  db  bandwidth  of  500  kc.  If 
the  frequency  remained  the  same  but  the  Q 
were  increased  to  200,  the  bandwidth  would 
drop  to  125  kc. 

This  whole  business  of  bandwidth  can  be 
summed  up  in  a  table  such  as  that  shovtm 
here  (Table  1). 

Table    1 .    Bandwidth   qs  a   Function  of   Frequency 


Coupling 

-3  db 

-30  db 

Shape  Factor 

Single- tuned 

VQ 

50VQ 

50  to   1 

kQ  —  0.7 

VQ 

*?VQ 

7  to    1 

kQ-  1 

1 .4  VQ 

8VQ 

5.7   to   1 

kQ=:2 

3VQ 

13VQ 

4.3   to   1 
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65,624  IN  USE 

BLITZ  BUG  Is  the  only  USER  PROVEN -^  full  time  coaxial 
lightning  arrester.  It  Is  g  precision  engineered  efectronic 
component^  machined  from  solid  brass  tubing,  and  silver 
ptotcd  throughout  for  maximum  conductivity,  A  sealed  oir 
chomber  with  three  discharge  points  provides  constant  stotic 
drain  off  to  greatly  reduce  chances  of  o  direct  Jighfning 
sfrike.  in  mony  cases  the  Bliti  Bvg  will  eltminote  stalk  noise 
problems.  When  properly  instolled  the  Bliti  Bug  will  protect 
your  equipment  from  heovy  damage  which  con  be  caused 
by  direct  lightning  strikes.  Blitz  Bug  will  handle  1  Kw  fully 
modulated,  with  negligible  insertion  loss,  and  no  increase 
in    the    standing    wove    rotio    on    the    line, 

BLITZ  BUG  is  manufactured  under  U,  S.  Patent  No.  2,922,913. 
BLITZ  BUG  is  in  constant  daily  use  wfth  more  than  65,000 
amateurs,  government  ogencfes,  ond  commercial-industriol 
users.  Blitz  Bug  is  carried  in  stock  by  leadmg  distributars 
throughout  the  worfd.  Buy  your  Blitz  Bug  today,  through  your 
local    distributor,    or    write    Dept.    AS-1 

"There's    no    better    insurance 
than    BLITZ    BUG'' 
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Model  LAC-2- 

type    83     UHF    connec- 
tors —  for         insertion 
at     any     point     in     the 
coble,    accepts    UGT3S/ 
connectors 


Model  LAC-2N- 

Type      N    connectors  — 
for       commercial       use 
inserts     at     any     point   in    the 
cobte,      occepts      two      PL-259 
U    connectors 
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Thus  you  can  see  that  to  obtain  the  nar- 
rowest skirts  (smallest  shape  factor)  the 
couph'ng  should  be  larger,  but  this  in  turn  will 
increase  absolute  bandwidth,  requiring  an  in- 
crease in  Q  to  trim  things  back  in  line. 

And  if  youVe  questioning,  at  this  point,  tlie 
earlier  statement  that  all  this  is  simple,  relax, 
Youve  just  completed  the  theory  part-  Xow 
we're  going  to  put  it  in  practice,  and  youll 
be  surprised  how  Mttle  of  the  theory  is  really 
essential  to  make  it  work* 

The  first  step,  in  putting  this  to  work,  is  to 
select  an  approximate  Q  for  tlie  circuit.  As  a 
guide,  a  Q  of  50  for  all  coils  wiU  give  you  a 
possible  3  mc  bandwidth  on  50  mc,  by  over- 
coupling  a  bit.  If  you  don't  have  any  means  of 
measuring  Q,  don't  worry— just  put  in  the  coils 
and  rig  adjustable  links  between  them. 

The  procedures  described  from  this  point 
onward  will  probably  cause  several  cases  of 
apoplexy  among  our  more  highly  trained 
engineers  with  fully  equipped  labs  available* 
There  are  rough-and-ready  ways  of  doing  the 
job,  not  precision  measurement  techniques. 
Admittedly,  they  are  not  highly  accurate—  but 
thev  win  work. 

With  the  links  in  place,  you're  ready  to  find 
out  just  what  the  Q  and  kQ  values  you  actually 
have  really  are.  Start  out  at  the  final  stage* 
Hook   in   a   grid-current   meter    (if    your   rig 


doesn't  have  one)  and  leave  the  final  plate 
and  screen  voltage  off.  Couple  a  grid-dip 
oscillator  or  high-output  signal  generator  to 
the  grid  of  the  driver  and  drive  it  at  output 
frequency.  Monitor  the  frequency  with  your 
station  receiver^  using  the  highest  harmonic 
you  can  to  make  the  readings  more  accurate. 

First,  tune  both  of  the  tuned  circuits  you're 
adjusting  to  center  frequency*  To  do  this,  hook 
a  2200  ohm  resistor  across  one  tank  while 
tuning  the  other,  to  swamp  out  the  tank  not 
being  trmed.  Center  frequency,  incidentally, 
is  that  spot  halfway  betw^een  your  desired 
band  edges;  it  would  be  51.5  mc  if  vou  want 
to  cover  50  to  53  mc. 

Now  adjust  the  coupling  from  the  CDO  to 
the  driver  to  get  as  much  grid  current  as  you 
can;  note  the  grid  current  reading.  Then  adjust 
the  GDO  frequency  dovinnward  until  the  grid 
cmTent  drops  to  70  percent  of  its  original 
value  (don*t  worry  if  it  goes  up  first— it  will, 
if  your  circuit  is  approximately  correct  to  start 
with)  and  note  the  frequency  at  which  this 
happens.  Subtract  it  from  your  center  fre- 
quency, multipl)  by  2,  and  you  have  your 
3  db  bandwidth. 

Keep  tuning  downward  until  tlie  grid-cur- 
rent reading  falls  to  3.2  percent  of  its  original 
value;  this  may  be  a  mite  difficult  to  read  if 
the  original  grid  cunent  was  less  than  10  ma, 
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since  with  a  10  ma  original  grid  current  this 
figure  would  be  only  0,32  ma-  However,  tr\^  to 
get  it  as  accurate  as  you  can. 

Then  subtract  the  frequency  at  which  this 
happens  from  the  original  center  frequency 
and  multiply  by  2  to  get  the  30  db  bandwidth. 
Divide  the  30  db  bandwidth  by  the  3  db 
bandwidth  to  find  out  the  shape  factor. 

Also  divide  the  center  frequency  by  the  3  db 
bandwidth,  to  find  out  the  original  circuit  Q. 
Now  a  look  at  Table  1  in  this  article  will 
tell  you  the  approximate  value  of  kQ  for  your 
circuit,  by  comparing  your  measured  shape 
factor  with  those  listed.  The  final  calculation 
gave  you  the  effective  circuit  Q. 

For  the  best  harmonic  reduction  consistent 
with  wideband  operation,  a  kQ  value  of  2  is 
recommended.  If  your  kQ  value  is  too  small, 
increase  the  coupling  somewhat  by  moving  the 
link  on  one  or  both  coils. 

If  the  kQ  factor  is  right  hut  the  actual  band- 
width is  too  small,  lower  the  Q  by  shimting  a 
composition  resistor  (lOOK  is  a  good  value 
to  start  with)  across  each  coil.  Increase  the 
coupling  to  keep  the  kQ  value  approximately 
the  same. 

After  each  variation  of  the  circuit,  repeat  the 
measurement  process. 

It  shouldn*t  take  over  two  or  three  trials, 
once  you  get  the  hang  of  it,  to  make  the  band- 
width come  out  to  just  what  you  want  while 
keeping  the  kQ  factor  (and  the  resulting  shape 
of  the  curve)  where  you  want  it.  Once  the 
final-to-driver   coupling   is    properly   adjusted, 


move  to  the  coupling  between  oscillator  and 
driver  and  repeat  the  process. 

The  end  result  will  be  a  rig  with  essentially 
constant  drive  over  the  entire  operating  range 
you  want  to  use,  with  onlj^  one  tuning  control— 
the  final  output. 

Some  hints  to  help— if  youVe  working  with 
a  very  low  power  rig,  you  can  use  tlie  rf  voltage 
at  the  grid  instead  of  the  grid  cunent  as  an 
indication.  The  same  ratios  apply. 

And  this  works  as  well  with  converters  or 
receiver  front  ends  as  it  does  vdtli  tiansmitters^ 
reducing  //  feedthroughj  birdies,  etc*  Here, 
feed  in  signal  to  the  grids  and  measure  voltage 
past  the  coupling  circuit  \\ith  an  rf  \^VM. 

The  only  essential  difference  between  the 
ideas  presented  here  and  the  conventional  link- 
coupled  circuits  in  wide  use  is  that  here,  the 
coupling  and  Q  are  adjusted  to  provide  desired 
bandpass  action  so  that  intei-mediate  tuning  in 
the  drivers  can  be  eliminated.  Existing  link- 
coupled  rigs  can  be  modified  for  easier  opera- 
tion by  applying  the  measurement  and  adjust- 
ment techniques  described  in  this  article. 

Finally,  in  case  you  want  to  read  up  on  the 
complete  technical  and  theoretical  side  of  the 
subject,  try  the  fourtli  edition  of  Reference 
Data  for  Radio  Engineers  published  by  IT&T 
and  available  from  Radio  Bookshop.  Pages 
236  to  246  contain  the  full  details,  and  the 
tlieory  portion  of  this  article  was  derived 
mainly  from  information  contained  in  these 
pages. 

Good  luck— and  happy  bandpassing. 


t  «  f 


(Continued  from  page  28,  October  issue) 
letter  perfect  every  time,  and  second,  the  cir- 
cuit may  have  w^orked  for  the  autlior  by  a 
fortunate  layout  of  parts.  Try  to  understand 
die  operation,  see  if  it  is  logical,  and  grid  dip 
the  rf  coils.  Merely  because  the  author's  were 
resonant  doesn't  make  yours  resonant.  Keep 
trying  and  changing^  and  you'll  make  it. 

30.  After  die  transmitter  is  built,  tlie  adjust- 
ment (parasitic  suppression^  neutralizatiou, 
'1>ug"  removal)  separates  the  men  from  the  boys, 

31,  Electiical  ground  and  eartli  ground  are 
not  always  the  same. 

32-  Catliodes  of  a  grid  driven  final  work  best 
when  taken  DIRECT  to  ground;  measure  tliat 
tube  current  somewhere  else. 

33.  Usually  you  get  higher  efficiency  with  sin- 
gle  band  coils  in  the  transmitter  or  r^^eiver, 

34.  Lay  your  if  strip,  audio  circuits,  rf  strip, 
in  physical  straight  lines  on  the  chassis  when- 
ever possible, 

35.  Shield  for  TVI,  but  make  it  all  removable, 
and  don't  leave  the  heat  in. 


36.  Ground  all  metal  cabinets  and  fuse  for 
tlie  rating  of  the  gadget, 

37.  An  anteima  that  is  adjusted  to  resonance 
in  one  location  will  probably  not  be  resonant 
to  the  same  frequency  in  anotlier  location  if 
it  depends  on  die  earth  as  part  of  the  opera- 
tion. 

38.  A  powdered  iron  core  is  frequency  con- 
scious, some  go  much  higher  than  others  in 
frequency. 

39.  To  wind  rf ,  if.  or  antenna  transformers  for 
maximum  gain,  they  must  be  capacity  aiding, 
arranged  so  that  plate  connects  to  start  of 
primary  and  grid  of  next  stage  connects  to 
end  of  the  secondary,  both  coils  wound  in  the 
same  direction. 

40-  Just  lay  the  leads  in  the  solder  termina- 
tions, don*t  twist  them^  and  then  do  a  good 
job  of  soldering  after  all  the  leads  are  in* 
Twisting  merely  makes  them  diflicult  to  re- 
move. The  lead  will  break  belurc  the  joint 
breaks  if  you  soldered  it  properly. 
41.  If  in  doubt  about  a  published  magazine 


14 


73  MAGAZINE 


I5kc 


A 


DPAS 


iiix.- 


^ 


} 


) 


\ 


OVER  THE 

.j4T0ol.bMC 

FREQUENCY  RANGE 


IN  THE 


RXD 

COMMUNICATIONS  RECEIVER 


r 


®  H 


® 


o 

o 
o 


(17  ^CDI 


o 


oo  oo 

o 


o 
?o 


® 


® 


o 
o 
o 


w  "^w 


oo  oo 

o 


® 


o 

o 

o 


O  O  OOf 


I in 


"O     o 

oo  o 


This  new  GPR-91RXD  Communications  Receiver  has  all  of 

the  features  — selectivity,  sensitivity  and  reliability  — of  our 
GPR-90RXD  receiver. 

AND  IN  ADDITION  has  15  kc  bandpass  for  JSB  reception  of 
four  discrete  voice  channels  or  up  to  64  teletypev^riter  chan- 
nels, when  used  with  our  Model  SBC-2,  Sideband  Converter. 

Two  of  these  receivers,  with  common  oscillators,  such  as 
TMC  Model  VOX-5,  (see  line  illustration  at  left)  make  one  of 
the  finest  diversity  receivers  available  on  the  market  today. 

Our  engineering  department  will  be  happy  to  discuss 
ancillary  equipment  in  our  general  catalog  that  may  be 

used  with  this  receiver  to  fill  any  of  your 
requirements. 

Aeqwest  TB  3009 


THE  TECHNICAL  MATERIEL 

CORPORATION    MAMARQNECK,    N.    Y, 


^IDE  SO/a, 


'^Mmuh\^ 
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and  Subsidiaries  OTTAWA,  CANADA  •  ALEXANDRIA,  VA.  •  GARLAND.  TEXAS  •  OXNARO. 
CALIF,  •  SAN  LUIS  OBISPO,  CALIF.  •  POMPANO  BEkM,  FLA,  *  LUZERN,  SWITZERLAND 
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article^  write  the  author,  he  should  know. 

42,  99  per  cent  of  all  the  technical  problems 
have  already  been  hashed  out  by  someone  else* 
Check  the  books  and  journals  and  know,  then 
argue  if  you  can. 

43.  Know  what  is  in  your  little  black  boxes, 
don't   be  just   a  knob-twister.   There   are   too 


many  commercial  operators  on  the  bands  now. 

44,  Try  regulating  the  filaments  in  the  re- 
ceiver and  exciter.  Besides  the  B+  you1l  be 
suiprised  at  the  improvement^  and  it  is  easy 
with  solid  state. 

45.  Daisies  dont  telL 

-  .  .  W5IUR 


A  432nnc  Converter 


v^ing  the  Navy  sivrplus  CFN-^6ADT 


The  rf  to  if  converter  chassis  CFN-46ADT 
is  a  component  of  the  Navy  BP  Radio  Equip- 
ment-^  which  is  an  interrogator-responder  for 
military  identification  and  is  used  as  a  com- 
plement to  the  companion  radar  equipment 
to  identify  the  craft  being  interrogated.  Al- 
though  the   complete   BP   equipment   consists 


Leroy   May  W5AJG 
9428   Hobart   St, 
Dallas    18,   Texas 

Photo   credit:  Jim  Djnigan   KRLD- Dallas 

of  a  U'ansmitteFj  modulator  and  if  to  video 
converter  J  the  receivang  rf  to  if  converter  is  the 
only  section  in  which  we  are  interested  at  this 
time. 

This  unit  consists  of  two  radio-freciuency 
ampfifier  stages  using  type  2C40/446A  tubes, 
a   converter   stage  using   a   type  2C40/446A 


. : v'^-^^3Sii^'-^l-^^**^^^>^  3^i ^-U i-: <■>.<.■<  ■■:■ . -t^ --ri-v  ■ 


:::|:-:o:■wWw^t4^xJ.■^*^r■;!j>>-  .  ;.  ;;,^i:i^vJ}>Wi* 


^msMmitim- 


mn  mc  iitO¥ 


Front  panel  view  of  CFN-46ADT  unit  built  into  a  432  mc  converter. 

Plate  tuning  for   1st  and  2nd  rf  stages  and  the  antenna  input  is  shown   marked. 

The  old  oscillator  dial  now  becomes  the  tripler  tuning  dial.  Xtol  and  first  multiplier 
adjustments  may  be  adjusted  thru  holes  in  the  panel. 

The  14  mc  if  Amplifier  stage  is  at  lower  right.  In  on  left^  out  at  right. 
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tube,  and  a  sel£*excitcd  local  oscillator  using  u 
type  935  triode  aconi  tube.  This  last  named 
stage  will  have  to  give  way  to  something  more 
modern  and  stable^  but  the  first  tluee  naii'ied 
stages  will  remain  as  is,  more  or  less.  To  con- 
tijiue  the  description,  the  amplifier  stages  util- 
ize a  grounded  grid  circuit  in  which  the  input 
is  coupled  to  the  cathode  and  the  output 
coupled  to  the  plate  circuit.  The  grid  forms 
an  effective  shield  between  the  two  ciicuits 
(grounded -grid)  and  reduces  feedback  to  a 
negligible  value.  To  obtain  uniform  results,  the 
plate  circuits  are  loaded  somewhat  heaxier 
than  for  optimum  output.  The  input  and  out- 
put circuits  are  matched  to  50  ohm  impe- 
dances, Botli  the  cathode  circuits  are  pre- 
tiined,  and  the  plate  circuits  are  tuned  by 
means  of  tlie  slotted  shafts  marked  "1st  rf" 
and  "2nd  rf'  on  the  front  paneL  Because  of 
the  physical  arrangement  of  the  input  and  out- 
put liivks,  it  is  possible  to  jump  any  one  of  the 
stages  by  merely  changing  the  plugs,  Illus- 
tiatively,  the  1st  rf  imiplifier  can  be  jumped 
by  connecting  (P602}  (input  to  2nd  rf  am- 
plifier) to  (J602),  The  second  rf  ami^liiier  can 
be  jumped  by  connecting  (P603)  (input  to 
converter  stage)  to  (J603)  (output  of  1st  rf 
amplifier).  It  is  quite  interesting  to  jump 
stages  in  this  manner  and  see  what  happens  to 
tlie  gain  and  S/N  ratio  of  a  signal  Also,  other 
experimental  pre-amplifiers  may  be  jumped  in 
to  the  rf  line  or  directly  to  the  mixer  for  com- 
parison results. 

These  rf  cavities  aie  beautifully  built,  silvei^ 
plated,  and  aie  mar\^els  of  stal>ility.  No  ten- 
dency towards  regeneration  or  oscillation  is 
present  and  tliey  \\\\\  not  drift  in  tuning  over 
long  periods  of  time  or  with  tempera tiue 
changes. 

The  converter  stage  (mixer)  is  also  a  2C40/ 
446 A  grouuded-grid  type  where  both  the  in- 
coming signal  and  the  signal  from  the  local 
oscillator  are  fed  into  the  cathode  circuit-  The 
cathode  of  the  mixer  is  pre- tuned  similar  to 
the  two  rf  stages. 

The  original  oscillator  stage  is  a  self -excited 
type  Colpitis  design  in  which  the  tuned  circuit 
is  composed  of  invar  open  lines  and  makes  use 
of  a  t>pe  955  acorn  tube.  Tuiu'ng  is  accom- 
plished by  means  of  a  pie-plate  disc  coupled 
to  the  open  end  of  the  line.  As  before  men- 
tioned, tiiis  stage  will  undergo  some  revisiotis 
and  will  be  made  into  the  final  push-pull  tripler 
of  a  ciystal-oscillator-multiplier  string  by 
changing  tube  type  and  revamping  the  open 
lines.  More  later  on  this  subject  A  counter  on 
the  front  panel  marked  '  RECV-OSC"  indicates 
die  relative  position  of  the  pie-plate  capacitor 


THE  SWAN  SW-240  THREE  BAND 
SINGLE  SIDEBAND  TRANSCEIVER! 


CRAFTSMANSHIP,  RELIABILITY, 
UNEQUALLED  PERFORMANCE 

ask  the  ham  who  owns  one 


240  WATTS  Peak-Envelope-Power  SSB  input. 
200  watts  CW  input.  60  watts  AM  input 

80Q5  P.A.  TUBE.  This  rugged,  reliable  tube  is 
one  of  tNe  reasons  why  Swan  Transceivers 
consistently  show  more  talk  power  than  others. 

AUDIO  RESPONSE.  Flat  within  3  db  over  the 
entire  speech  range  from  300  to  3300  cycles. 
This  is  why  Swan  Transceivers  are  so  well 
known  for  their  excellent,  natural  sounding 
audio  quality. 

FREQUENCY  RANGE^  Full  coverage  of  20  ar!d 
40  meters:  13,990-14,380  kC;  6900-7340  kc. 
80  meter  coverage:  36404030  kc.  {Full  80 
meter  coverage  available  with  accessory  kit,) 

Swan  Bandpass  Filter:  High  frequency  crystal 
lattice,  3  kc  bandwidth  at  6  db  down. 
Sideband  Suppression;  40  db.  Carrier  Suppres- 
sion: 50  db. 

Frequency  Stabilityr  Fully  compensated  for 
wide  variations  in  temperature,  supply  volt- 
age, and  mechanical  shock  or  vibration. 

Receiver  Sensitivity:  Better  than  1  microvolt 
for  10  db  S.  N  ratio. 

Break-tn  CW  Operation.  Auxiliary  relay  termi- 
nals lor  linear  amplifier  controL 

Total  of  15  tubes, —  All  aluminum  chassis 
and  cabinet  construction. 

5V2  in.  high,  13  in.  wide^  11  in,  deep.— 
Weight:  Uy4  lbs. 

ACCESSORIES 

SW-117AC  POWER  SUPPLY .$95 

SW-I2DC  POWER  SUPPLY ..|115 

SIDEBAND  SELECTOR  KIT ,.$  18 

MOBILE  MOUNTING  KIT......  $  19.50 
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CFN-46  AOT 


plate  tuning  the  lines.  This  will  be  left  as  is, 
and    merely   relabeled    "MULTIPLIER." 

This  CFN-46ADT  converter  was  designed 
to  receive  a  fixed  frequency  of  493.5  me^  but 
will  tune  down  to  432  mc  with  no  pain  or 
strain.  Absolutely  no  alterations  to  the  two  rf 
tanks  and  tlie  mixer  tank  will  be  necessary 
in  our  first  set-up.  Only  the  existing  oscillator 
stage  will  be  modified  and  additional  circuitry 
in  the  way  of  a  multiplier  chain  will  be  added. 

How  good  wiU  the  converter  be  when  com- 
pleted? This  can  not  be  stated  to  any  exact 
degree,  since  precise  measuring  equipment  is 
not  available  at  this  station.  As  far  as  noise- 
figure  values  are  concerned,  the  type  2C40 
tube  was  one  of  the  early  answers  to  the  me- 


dium low  UHF  receiving  problem  and  was 
widely  used  in  radar  gear  during  WWII.  No 
doubt,  later  type  UHF  tubes  such  as  the 
6299,  7077,  7768  and,  more  recently,  8038's 
are  better  suited  (and  much  more  expensive), 
but  the  two  rf  stages  of  2C40's  with  their  coax 
cavity  construction  will  do  a  reasonably  good 
job  even  today.  At  the  end  of  this  article,  addi* 
tional  suggestions  will  be  presented  to  up- 
grade further,  if  desired,  this  CFN'46ADT 
converter,  but  first  we  should  complete  our 
modifications  and  get  the  unit  receiving  prop- 
erly for  prehminary  on-the-air  tests. 

As  far  as  sensitivity  goes,  tliis  Navy  unit  as 
used  in  the  original  BP  equipment  was  rated 
with  a  sensitivitv  of  about  6  microvolts.  This  is 
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NOW  •  *  .  .  •  Electronic  Vernier 
Tuning  gives  you  20  f-o  1  tuning 
ratio  in  your  KWM  2/2A. 


Hiifu-t 


EVT  is  a  stable,  solid-state  voractor  tuning  device  that  attaches  to  your  PTO 
without  wiring  changes  in  a  matter  of  minutes.  Precise,  slow-rote  tuning  in  the 
TRANSCEIVE  mode  mokes  small  frequency  changes  easy,  especially  when 
"mobiling"  in  traffic.  Tuning  range  is  zb  500  cycles  from  any  setting  of  the 
PTO.  EVT  operation  is  controlled  by  a  specially  shaped  potentiometer  on  the 
front  panel  and  is  equipped  with  o  push-pull  "IN-OUT"  switch.  Built-in  Zener 
regulator  maintains  the  well-known  stability  of  the  Collins  PTO.  EVT  may  be 
used  with  ony  power  supply  for  either  fixed  or  mobile  service. 


Two  Models  of  EVT  are  available  for  any  KWM-2/2A: 

MODEL  354— for  KWM-2,  when  equipped  with  WATERS 
337-M2  or  340^PT  Q-Multiplier/Notch  Filter, 
for   KWM2A,    without   WATERS   Q-Multiplier/ Notch 
Filters. 

The  Model  354  mounts,  without  drilling  front  panel, 
coaxially  with  ^'ON-OFF-NB-CAL  Switch/* 
PRICE:  $23*95 

NOTES:  1)   The  Model  335  will  NOT  flt  KWM-2A. 

2)  On  KWM-2  A  only,  It  Is  not  feasible  to 
mount  BOTH  EVT  and  Q-MultlpUer/ 
Notch  Filter   on    front   panel. 

For  KWM-2 (AJ  :  340 -A 
No  holes  to  drill. 


*  trade  mark 


For  olf  Col  I  ins  R^c.  &  Xcvrs.    C^Q  Q'! 
For  75S-1 :  337-Sl A  ^^^^^^ 


MODEL  355— for    KWM-2,    without    WATERS    Q-Multi- 
piier/ Notch  Filters. 

for   KWM-2,   when   equipped   with   WATERS   340-A 
Q-Multiplrer/ Notch  Filter, 

The  Model  355  mounts  on  front  panel  above  Band 
Selector  Swtich. 
PRICE:  $2K95 

Both  Model  354  and  355  EVT  come  complete  with 
all  hardware,  matching  escutcheon  plates,  knobe 
and  WATERS  *'EZ  DO"  instruction  and  Installa- 
tion Books, 

$53.75   Q-MULTIPLIER  NOTCH  FILTERS 

Two  models  to  fit  all  Collins 
equipment-.  Model  337-S1A 
is  designed  to  exacHy  fit  the 
75S1:  $39.95.  The  model 
340-A    (no    holes   to   drill) 


fits  the  KWM-2,2A  Collins: 
$53.75.  You'lt  bless  the  day 
you  added  this  to  your 
Collins. 


We  Also  Manufacture  The  Following  Products 
Which  You  Should  Contemplate 


v^i^^ 


Co ox    Switches    now 

qvoilable  in  four  models 
—SPOT,  DPDT,  SPCT, 
Transfer. 


Hybrid  Coupfer  Com- 
pression Amplifier  Phone 
Patch  ond  Tope  Re- 
corder Patch 


Dymmf      (no     offense) 
Lood  Wottmeter 


WATERS  MFG 


INC. 


TransJstorixed  Dipper 


WAYLAND 


MASS. 
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Rear  panel  view  of  CFN-46ADT  unit. 

Power   supply   equpt.    at   left.   The   crystal-multiplier   minibox    is   shown    bolted    to 
46ADT  chassis.  OB2  regulator  tube  can  be  seen  as  well  as  crystoL 

The  tripler  to  41  8  mc  using  the  2C51  tube  is  behind  the  mixer  pot  and  con  not  be 


seen. 


The  Tst  and  2nd  rf  amplifier  coox  pots  are  from  right  to  left.  The  input  and  outputs 
of  the  pots  ore  on  standard  coax  UHF  plugs  and  con  be  jumped  as  desired. 


for  a  signaNpliis-noLse  to  noise  ratio  of  3  to  L 
and  with  an  if  bancKWdth  of  4  mc  at  6  db 
dowTi  from  the  output  at  the  tuned  fre(|uency. 
Since  in  our  case,  the  converter  will  be  work- 
ing into  a  sharp  communications  type  receiver, 
rather  than  a  broad  radar  type  if  system,  wc 
should  be  able  to  beat  this  by  quite  a  little  bit. 
Certainb^  it  is  sensitive  to  at  least  a  half-micro- 
volt or  less  by  ham  standards,  but  again  preci- 
sion measuring  equipment  is  not  available. 
Generator  leak-thru  was  present  below  the 
half- microvolt  range,  which  upset  definite 
measurements. 

Availability  of  the  unit?  Actually,  this  is  not 
definitely  known  either.  Most  of  tlie  432  mc 
workers  arotmd  this  area  seem  to  possess  one 
of  these  units,  or  have  had  one  at  one  time  or 
another.  Quite  a  few  \vere  distributed  in  the 
various  MARS  programs.  They  have  been 
seen  in  various  junk-yards,  some  in  excellent 
condition— even  new  condition.  However,  very 
few  people  seem  to  have  put  them  to  work. 
It  is  hoped  this  description  will  be  of  some 
help  in  this  diiectiou. 

Modifications 
As  previously  mentioned,  the  first  and  sec- 


ond rf  cavity  stages  are  unchanged  from  the 
origin  ah  It  may  be  necessary  to  adjust  the 
series  dropping  resistors  R601,  R602,  R604 
and  R605  in  the  B  plus  plate  line,  according  to 
the  supply  being  used  to  power  the  converter. 
This  will  be  discussed  under  "Operation  " 

Tlie  rf  ca\ity  mixer  stage  V603  will  refiuire 
a  few  changes.  Actually,  the  coax  cavity  itself 
remains  uncliaiiged  but  a  few  minor  changes 
underneath  this  stage  \^ill  be  necessar\^  Con- 
sult the  original  schematic  and  then  compare 
with  the  modified  schematic.  Included  would 
be  the  resistors  R60S  and  R609  to  adjust  the 
mixer  plate  voltage  to  the  new  recommended 
operating  value*  A  2*5  mh  rf  choke  is  added  in 
the  plate  circuit  and  the  14  mc  if  output  is 
fed  to  the  added  if  amplifier  stage  through  a 
short  coax  cable* 

Now  for  tluj  r>sL  ilia  tor  stage.  This  9-55  aconi 
self-excited  oscillator  stage  is  changed  into  a 
push-pull  tripler  witli  energy  at  139.3  mc 
being  fed  into  the  grids  of  a  substituted  2C51 
double  triode  push  pull  tube  and  tripling  to 
418  mc  in  its  plate  circuit  The  139.3  mc 
energy  will  be  generated  by  a  separate  tube 
(6U8)    enclosed  in  a  small  mini-box  and  fed 
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to  the  2C51  by  a  short  link.  Detaik  on  this 
cn^stal-multipher  box  shortly. 

Back  to  the  2C5i  tripler.  The  original  invar 
tuning  Hnes  as  used  with  the  955  tube  were 
altered  in  this  manner:  Capacitor  C617  is 
eliininated  and  the  end  of  the  lines  at  tliis 
point  are  joined  by  a  loop  of  tinned  wore, 
thereby  shorting  the  lines  at  this  point.  At  tlie 
tube  end  of  the  lines,  the  2C51  tube  is  sub- 
stituted without  removing  tlie  original  935 
socket.  This  is  done  by  wiring  a  ceramic  nine- 
pin  socket  with  stiff  bus-wire  as  short  as  pos* 
sible  and  soldering  these  short  leads  directly 
on  to  the  existing  acorn  socket— pins  4  and  5 
of  the  new  socket  going  to  pins  2  and  3  of  tlie 
existing  socket.  The  heaters  of  the  new  tube  are 
tied  to  the  heater  pins  of  the  955  tube.  Like- 
wise the  cathode.  The  new  added  grid  coil 
of  the  2C51  is  resonated  at  139.3  mc  with  a 
small  butterfly  type  capacitor  and  six  tiuns  of 
tinned  wire.  A  two  turn  link  couples  the  pre- 
ceding crystal-multiplier  chain  to  this  2C31 
grid  coil.  The  inject it>n  take-off  point  on  the 
timed  line  is  left  as  is  and  the  original  coupHng 
capacitor  C43  is  left  in  the  circuit, 

Crystal-oscillator-muUiplier  stage.  Fig.  3 
shows  details  of  the  6U8  osciUator^tripler. 
Since  14  mc  is  used  as  the  if  frequency,  the 
starting  crystal  is  46.444  mc.  All  the  com- 
ponents are  contained  in  a  mini-box  4,5  x  2  x 
1,5  inches.  The  photograph  will  show  this 
box  bolted  on  the  side  of  the  CFN-46ADT 
chassis.  The  6U8  tube  ^  bottled  up  inside  this 
box  and  the  crystal  is  left  on  the  outside.  An 
OD2  regulator  may  be  seen.  All  components 
are  described  under  die  schematic.  Be  sure 
and  use  all  the  power  lead  filtering  as  sho\\Ti 
and  you  w  ill  experience  smooth  operation  \\  ith 
no  spurious  beats  or  birdies* 

The  14  mc  if  Amplifier.  Although  not  strict- 
ly necessary,  due  to  the  ample  if  pre-ampliB- 
cation  ahead  of  the  triode  mixer  stage,  it  is 
desirable  nevertheless,  to  include  a  14  mc  if 
amplifier  to  bring  up  the  output  of  tlie  mixer 
so  as  to  work  into  fust  about  any  t>T>e  receiver. 
A  gain  control  is  included  in  tins  stage  to 
adjust  the  level  to  suit  the  receiver  used.  A 
type  6CB6  pentode  is  used.  The  rather  low  if 
of  14  mc  allows  one  to  use  a  tube  of  this  tx^pe 
without  excess  noise  being  added  to  the  cir- 
cuit.  The  over-all  noise  figure  of  the  converter 
is  detemiined  way  ahead  of  this  stage  and 
unless  regeneration  is  present  in  tlie  6CB6,  its 
added  noise  is  considerably  below  the  operat- 
ing level  of  the  mixer  and  rf  stages. 

It  can  not  be  argued  that  14  mc  is  the 
optimum  if  for  432  mc  operation.  It  probably 
is  not.  28  mc,  50  mc  or  perhaps  even  144  mc 


DK-60  SERIES 


COAXIAL 
RELAYS 


4  VERSATILE   MODELS, 
AC   or   DC   OPERATION 


DK60 
-C2C 


Sixe 

Less  fhati  9  ox. 

UHF.    N,    BNC 
TNC   and    C 
CONNECTORS 


COIL  RATINGS:  6.  12.  24.  28.  32,  48,  tlO  and  220 
V  DC  @  2  watn.  6.  12,  24.  I  10  and  220  V  AC  # 
6  VA,  50-60  cps.  Special  coil  voltages  availdble  on 
reqy^if.  Coil  terminals  are  solder  connections  feed* 
through    insirlators. 

rX  RATINGS:  I  kw  power  ratmg  io  SOOmc,  20  watt 
power  rating  to  500  mc  in  DK60-G  and  DK60-G2C 
In  d«-energ!ied  position*  The  DK60-&  aiW  DK-60* 
G2C  have  a  special  Isolation  connector  in  the  de- 
energlied  position  to  reduce  crosstalk  to  a  minimum. 

AUXILIARY  CONTACTS:  Form  2C  (DPDT)  on 
DK60'2C  and  DK60-G2C.  Bifurcated  contacts  rated 
at  5  amperes  at    HO  V  AC  nonnnductive, 

VSWR;  Less  than  1. 15; I  from  0  to  500  mc  [50  ohm 
load),  72  ohm  relays  available. 

ISOLATION:  Greater  than  60  db  @  10  mc  in 
DK60  and  DK60-2C  Greater  than  100  db  from  0  to 
500  mc  in  DK60*G  and  DK60-G2C  when  in  the  en- 
ergiied    position. 

OPERATING  TIME:  Less  than  30  milliseconds  from 
application  of  coil  voltage;  less  than  15  milliseconds 
between  contacts, 

DK60  $12,45 

Standard    Relays  with  DK60-G      .,_,.$l3Jp 

UHF  Connectors  include:     DK60-2C      ....    $1435 

DK60-G2C    ....$15.65 


NEW  DK2-60B 

TRANSFER 

SWITCH 


Design 90  to  m««t  switching  n<#ds  when  uftng 
trAnt^eiver  ^i  «iciter  io  drive   any  lin«dir   ampli- 

Performi  nvce^ssdry  switching  to  either  transmit 
directly  with  triantceiver  or  to  tran$rnit  with 
transceiver  afTipfrfier  combinatton, 

SPECIFICATIONS^  Freq.  range  0  to  500  mc.  to 
r  kw;  VSWR  LtS^r;  liolatTon  30  db  at  5Q0  mc. 
SO  db  at  30  mc;  Insertion  lo«  0,03  db  at  30  mc: 
Available  In  ^11  sfd.  AC  and  DC  vgitages.  Con- 
nectorc  UHF  ltd.,  type  N.  BNC.  TNC  and  C 
Available, 

DK2-60B   with  UHF  Connectors    ,      $19.00 


Distri  ^ 
butori 

in   U.S, 
and 
Canada. 


DOW-KEY  COMPANY 
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COAXIAL    CABLE 
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To   Tripler   Stag?   In 
CFN-46  ADT     Unit. 


500 


500 


500 


RFC 
Ohmite   2-50 
7.0|jh 

Feed    Through 


RFC 

IRC    C-LA 

Feed    Through 


Aluminum    MmiboK,    4  1/4"  Long  X  2  1/4'*  Wide  X  11/2"  High 
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14  Turns  M24  EriQmeled,    C^osewound    On    1/4*  Diometef   Iron  Slug    Form. 
6  Turns   #24  Enometed,    1/2"  Long,     Some    Type    Form    As   LL 
Z  Turns  On  Cold   End    Of   L  2. 


F  I  G  U  R 

could  be  shown  to  be  better  on  paper.  How- 
ever, other  problems  can  be  present,  such  as 
undesirable  feed-thru  from  strong  local  50  or 
144  mc  stations.  This  can  be  difficult  to  elim- 
inate, especially  if  the  432  mc  converter  is  fed 
into  anofiier  liigh  sensitivity  50  mc  or  1 14  mc 
station  converter,  thence  into  the  station  le- 
ceiver.  The  terrific  gain  an  dthe  various  beats 
from  the  conversion  oscillators  may  well  nul- 
lify the  higher  if  advantages.  It  also  ties  up 
the  50  or  144  mc  station  converter  at  the  same 
time-  With  the  432  mc  band  rather  uncrowded 
(to  say  the  least)  al  tliis  stage  of  tlie  game, 
the  lower  14  me  frequency  was  found  to  be 
cleaner  and  less  troublesome  by  far.  Actually 
there  are  no  spurious  beats  or  bii-dies  in  this 
receiving  set  up  and  no  if  feed-thru  if  the  sta- 
tion receiver  is  reasonably  tight  in  the  antenna 
input  section.  If  it  is  not  tight,  it  would  be 
wise  to  take  time  out  and  see  if  the  feed-thru 
can  be  further  eliminated  either  by  shielding 
and/or  filtering  of  power  leads,  etc. 

Operation 

A  power  supply  capable  of  delivering  250 
volts  do  at  60  ma  and  6.3vac  at  3,5a  will  be 
necessary  to  power  the  converter.  The  instruc- 
tioTi   hook  on   the  46ADT   specifies  a  voltage 


E      3 

of  IBOv  at  the  plates  of  the  two  rf  stages 
(V601-V602)  and  160  volts  at  the  plate  of 
the  mker  tube  V603-  After  operating  at  these 
voltages  for  some  time,  we  found  that  we 
could  reduce  this  value  to  about  75  volts  on 
each  tube  of  the  2C40's  without  actually  dam- 
aging the  S/N  ratio  to  any  detectable  extent. 
As  a  matter  of  fact,  it  appeared  to  actually 
lielp  reduce  the  inherent  noise  of  the  unit, 
while  the  signal  remained  intact— and  this  is 
recommended  to  vou  to  try,  Tliis  is  easy  to  do 
by  bridging  R60i,  R602,  R604,  R605,  R608 
and  R609  witli  appropriate  values  of  resistors 
for  a  trial  With  the  new  voltages  on  the 
plates,  the  current  drain  will  drop  to  about 
4  or  5  ma  per  tube.  Also  for  long  life  on  the 
2C40*s  it  is  perssible  to  reduce  the  heaters 
to  5.8v  from  6.3v.  Just  add  enough  resistance 
wire  from  an  old  rheostat  to  the  line  feeding 
the  2C40  heaters.  Tubes  have  been  in  use  for 
two  years  without  replacement  under  these 
conditions. 

Tune  up.  Lacking  expensive  lab  type  equip- 
ment, the  preferred  method  of  time-up  for  the 
average  ham  will  be  an  out  of  tow^  weak 
432  mc  signal.  The  run  of  the  mill  signal  gen- 
erator route  will  get  you  in  the  ballpark  but 
the  final  tuning  should  be  done  with  tlie  dis- 
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YOU  SAW  THIS  TRI  -  EX  TOWER  ON  THE  COVER 
OF  THE  SEPTEMBER  ISSUE  OF  73  MAGAZINE 


TRUEX  designs  ond  manufocfures  o  complete 
line  of  towers.  There  is  o  TRI-EX  Tower  de- 
signed to  fit  your  particular  ontenno  foad 
requirements.  TRE-EX  Towers  come  in  many 
sizes  witK  or  without  a  long  fist  of  accessor- 
ies.   Whether    you    need    o    simple,    inexpen- 


sive but  dependable  tower  or  a  large  rugged, 
motor  roised  ond  rotated  tower,  or  some- 
thing in  between,  TRI-EX  rs  your  best  buy. 
Write  for  information  about  TRI-EX  Towers. 
There  is  one  designed  to  meet  your 
requirements.  *" 


TELEPHONE:  209-686-3411   TWX:  209-871-5393 
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Uint  weak  signal.  Do  not  use  a  strong  in-towii 
signal  unless  your  antenna  can  null  the  response 
to  a  very  low  value.  The  best  S/N  ratio  is 
found  with  a  very  weak  signal.  Tune  each 
eathode  and  plate  control  (two  on  front  panel 
and  tliree  on  the  rear  side  of  the  cavities) 
until  the  very  best  S/N  ratio  is  obtained.  You 
will  find  that  these  adjustments  will  stay  put 
montii  after  montli  and  the  unit  wdl  be  very 
stable  in  e\  ery  way.  The  selectivity  of  tlie  coax 
cavit)'  rf  circuits  will  require  retuning  after 
excursions  of  a  few  hundrpd  kc's  but  this  is  an 
advantage  rather  than  a  disadvantage  under 
present  conditions* 

Further   Suggestions 

A  word  was  said  uL  the  start  of  this  article 
regarding  the  evaluation  of  the  2C40  tube  fn 
terms  of  later  t\pe  tubes  such  as  the  7077, 
6299,  7768,  8058  and  others,  ft  is  true  the 
newer  tubes  will  undoubtedly  produce  a  lower 
noise  figure,  but  the  availabilit)  of  all  but  the 
8058's  is  rather  limited  to  the  general  UHF 
man.  The  805S  shows  great  promise  at  813,25 
and  it  is  hoped  the  price  of  this  tube  w  ill  lie 
further  reduced  by  RCA. 

To  upgrade  further  this  CPN-46 ADT,  die 
use  of  die  W.E.  416B  tube  is  recommended. 
This  tube  is  still  available  in  scrounge  circles 
and  remains  a  first  rate  tube  at  432  mc.  Under 
full  ratings  with  air  blowing  on  the  seals,  it  is 
entirely  possible  to  obtain  noise  figures  in  tlie 
order  of  4  to  5  db.  However,  the  life  expect- 
ancy may  not  be  quite  as  good  as  the  amateur 
would  hke.  Operated  with  lowered  plate  and 
heater  voltages  and  less  ah\  the  life  can  be 
made  long,  and  the  operation  is  still  quite 
good  under  such  conditions—the  N/F  prob- 
ably being  of  the  order  of  6-7  db.  Might  even 
be  a  bit  better  with  some  tubes- 

The  416B  is  also  peculiarly  adapted  to 
readily  fit  into  the  coax  cathode  canity  tank 
circuits  of  such  a  converter  as  this,  and  with 
reasonable  modifications  will  definitely  help 
your  over-all  432  mc  receiving  capability. 

Such  modifications  have  been  made  on  the 
2  rf  stages  of  the  46ADT  at  this  station  and 
were  well  worth  tlie  effort.  This  will  be  die 
subjwt  of  another  ai±icle,  and  after  you  get 
the  converter  working  with  the  original 
2C40*s,  the  undertaking  of  such  a  project  is 
again  recommended  for  your  consideration. 

As  this  article  is  being  written  in  May  1963, 
the  tube  type  8058  is  being  given  tests  in  this 
con%erter.  WSQO^V,  who  helped  with  the 
original  modification  using  the  2C40's,  has 
come  up  with  a  ver>^  nic^  adapter  which  will 
allow  the  805S's  to  be  plugged  into  the  46ADT 
in  place  of  the  now  existing  416B's.  Prelimi- 


nary work  w  ith  these  new  tubes  seem  to  point 
to  excellent  results— althoui^h  not  enough  ex- 
perience  with  on  tlie  air  comparisons  between 
the  416B  and  tlie  8058  is  available  at  tliis 
writing.  It  appears  definite,  however,  that  it  is 
going  to  be  a  radicr  close  race,  from  a  prac- 
tical point  of  view. 

After  this,  the  paiamehic  technique  will  of 
course  be  the  ultimate  answer  at  432  mc,  but 
it  may  be  pointed  out  that  the  above  converter 
still  will  make  an  excellent  unit  for  the  para- 
metric pre-amplifier  to  work  into— since  it  is 
wise  to  provide  the  best  you  possibly  can  in 
the  way  of  a  eoiu'erter  before  yon  tie  on  the 
parameti'ic  de\  ice.  ,   ,  ,  W5AJG 


A  Perfect  Match 


Doris  Vrney  VE3DGV 

Box  424 

Kenoro,  Ont.,  Canada 

So,  you  are  going  to  many  an  Amateur,  and 
live  happily  ever  aft  or.  All  your  friends  and 
relations  figure  it*s  a  perfect  match  (matri- 
monial wise,  that  is).  Even  Dad  was  won  over 
when  he  heard  tliat  Bob  was  electronically 
minded  enough  to  pass  a  code  and  theory 
exam,  mid  obtain  an  amateur  licence,  *'Tliat*s 
the  t>T3e  of  fellow  who  would  go  far  in  this 
age  of  Telstar/'  Dad  prophesied.  Yes,  I  will 
agree.  Bob  would  go  far— but  not  quite  the 
way  Father  predicted.  Ever>^  ham  goes  far  into 
the  night,  chasing  those  elusive  dx  statitjns; 
and  far  from  home  on  field  day,  totally  obhvi- 
ous  to  any  suggestions  to  the  contrary  his 
xyl  might  be  making. 

So,  right  from  the  sttut,  if  you  want  this 
match  to  get  off  on  the  right  footing— and  be 
equipoised^  shall  we  say—  first  things  must 
come  fii'st.  And  that  means  hamming  has  top 
priority,  about  99.9^,  to  be  explicit.  Such 
ordinaiy  things  as  meals,  bedtimes,  dentist 
appointments,  meetings,  company,  holidays, 
etc,  come  under  tlie  .1^  heading. 

Never  expect  your  ham  husband  to  come  at 
the  first  call  for  meals— or  the  second— or  the 
tliird.  Experience  has  tauglit,  in  tlie  worst  ham 
cases,  to  give  the  first  call  to  dinner  at  the 
precise  moment  the  roast  is  taken  from  the 
freezer.  TheUj  once  every  hour^  on  the  hour, 
as  the  dinner  progresses— another  call  is  given. 
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By  the  time  the  roast  is  done  to  perfection,  tlie 
Yorkshire  puddings  have  popped,  and  the 
coffee  is  perking  merrily,  he  will  have  a  slight 
twinge  of  conscience  at  holding  dinner  up  so 
long,  and  dash  to  the  table  on  the  double. 
This  airangement  has  kept  peace  in  many 
ham  homes  everv  Sundav— no  more  frustrated 
wives,  or  dried-out  Sunday  dinners.  Just  one 
precaution  here,  though.  Better  keep  some 
TV  dinners  on  hand  just  in  case  all  bands  are 
dead  when  the  sun  spots  are  in  their  worst 
cycle. 

And,  while  you  are  blithely  shopping  for 
your  beautiful  trousseau— a  word  of  advice 
here.  Buy  plenty  of  outdoor  clothing  for  every 
kind  of  inclement  weather.  That  may  seem 
odd,  but  that  is  just  what  you  will  Ijc  needing* 
Statistics  show  more  antennas  are  broken,  re- 
built, strung  up,  experimented  with^  shortened, 
lengthened,  soldered,  swr  eUminated  against, 
etc.,  in  weather  best  suited  to  a  good  book,  an 
old  armchair,  and  crackling  logs  in  an  open 
fireplace. 

If  there  is  a  night  school  handy,  quickly 
enroll  in  one  of  their  classes  that  will  give  you 
a  smattering  of  basic  electronics,  basic  elec- 
tricity, and  basic  engineering.  You  wiU  need 
to  know  the  names  of  the  parts  in  the  basic 
amateur  receiver  and  transmitter— what  each 
does   and   does   not   do. 

A  few  practical  lessons  on  working  with  a 
screwdriver,  soldering  iron,  drills  chassis 
punch,  etc.,  are  excellent  insurance  against 
blisters,  bums,  and  general  frustration.  Time 
will  come  when  you  are  automatically  expected 
to  cope  with  such  foreign  aids  as  these.  And 
remember,  4-40*s  and  6-32*5  just  do  not  mix. 

(Turn  to  page   104) 
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NOW  ARRIVING  ON  TRACK  SIX! 


A  COMPLETE  SSB  STA  TION  FOR  6  METERS 


Yes,  the  long  awaited  VENUS  6  SSB  TRANSCEIVER  is  now  being  delivered  to  your  distributors.  Here's  a  brand  new 
high  quality  compact  attractively  styled  SSB  RECEIVED  and  TRANSMITTER  that  puts  you  on  50  MC  single  sideband 
without  all  the  fuss,  bother  and  expense  associated  with  adapting  low  frequency  SSB  exciters,  relays  and  linear 
amplifiers.  Its  20  tubes  and  4  semiconductors  provide  performance  equivalent  to  35  tubes. 

ELECTRICAL  SPECIFICATIONS 


TRANSMIT:  Frequency— Any  preselected  500  KC  segment  between  49.7  and  52  MC  (50.0  to  50.5  supplied  unless 
otherwise  specified).  Power  Ratings— 85  watts  P,E.P.  input — all  modes  (AM,  SSB,  and  CW).  SSB  Performance — 
(9MC  Crystal  lattice  filter! — Unwanted  sideband  down  more  than  40  db.  Carrier  suppression  greater  than  50  db. 
Distortion  products  down  more  than  30  db  at  full  ratings.  Frequency  Stability— less  than  1  KC  warmop  drift  after 
first  five  minutes.  Less  than  100  cycle/ hour  drift  after  30  mm.  warmup. 


RECEIVE:  Frequency  Range— Same  as  Transmit.  Frequency  Stability— same  as  Transmit  Sensitivity— Less  than 
,25  UV  for  10  db  s/n.  Selectivity— 2.8  KC  at  6  db,  less  than  G  KC  at  50  db.  Overload  Characteristics— Less  than 
2%  cross  modulation  results  from  any  two  signals  separated  by  more  than  20  KC  if  stronger  signal  is  less  than 
5  MV  across  50  ohm  input.  Spurious  Responses— images  and  F  leak  through  down  more  than  75  db  between 
49,8  and  51  MC.  AVC  Characteristics — less  than  6  db  change  in  AF  output  for  input  change  from  2.5  UV  to  1  MV 
(52  db).  Fast  attacks,  panel  selectable  release  time,  AF  Power  Output— more  than  2  watts,  3.2  ohms.  Power 
Requirements^met  by  the  Clegg  Model  416A,  115  Volts  AC,  60  cps  input  power  supply  as  well  as  by  many  com- 
mercially available  power  supply  packages. 


PHYSICAL  DIMENSIONS:  15"  W  by  7"  H  by  10^2'^  D.  Net  wgt,  approximately  18  lbs. 

VENUS  6  TRANSCEIVER— Amateur  Net  Price , 

115  V.  A.C.  60  CPS  Power  Supply—Amateur  Net  Price , . 


Ir        4        b        ■       i-        I        1        ■        I        ■         ■-        H 


-I        ■       .1.       ft        ft 


$475.00 

$115.00 


See  your  Distributor  or  write  for  information. 
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Clegg  Laboratories,  well  kno>\7i  for  high -performance  VHF  equipment  —  the  Zeus 
transmitter,  Interceptor  receiver,  Thor  6  and  99'er  6  meter  transceivers  —  has 
recently  become  a  division  of  Squires-Sanders,  Inc.  Amateurs  interested  in  VHF 
will  find  that  this  means  a  vastly  belter  Clegg  —  as  the  result  of  excellent  techni- 
cal support  and  financial  backing,  plus  association  with  a  company  whose  entire 
interests  center  upon  superior  amateur  communications  equipment. 

Squires*Sanders  recent  teclinical  innovations,  which  have  resulted  in  a  truly 
remarfeahle  line  of  HF  amateur  equipment^  give  this  announcement  even  greater 
significance  to  the  amateur  fraternity.  The  combined  product  lines  will  thus 
include  equipment  of  the  highest  quality  for  both  VHF  and  HF  —  produced  by  a 
company  whose  principals  have  both  a  strong  professional  and  technical  back- 
ground and  a  deep  interest  in  amateur  radio. 

D.  F.  SANDERSp  President 

A  founder  and  president  of  Stavid  Engineerrngp  Inc,  and  subsequently  presi- 
dent of  Lockheed  Electronics  Company.  Squires-Sanders  Directors  include 
AiDEN  R.  LOOSLI,  General  Manager,  Fibres  Division,  American  Cyanamid; 
RANDOLPH  B.  MARSTON,  Associate  of  Laurance  S.  Rockefeller;  and  JAMES 
W.  WALKER,  Vice  President  of  Brady  Security  and  Reaity  Corp. 

WILLIAM  K.  SQUIRES,  W2PUL,  Vice  President 

Former  Chief  Scientist  for  Lockheed  Electronics  Company  and  previously 
with  the  Rand  Corporationi  president  of  Telemeter  Magnetics  (now  a  division 
of  Ampex),  and  supervisor  of  advanced  development  for  the  Radio  and 
Television  Division  of  Sylvania  Electric  Products, 

EDWARD  L  CLEGC.  W2L0Y,  Clegg  Laboratories  Division 

A  founder  and  president  of  Clegg  Laboratories  since  I95L  Formerly  vice 
president  of  Transistor  Devices,  incj  of  which  Clegg  Laboratories  was  a 
division.  Responsible  for  many  original  developments  in  VHF  communications 
equipment  including  all  Clegg  amateur  products.  Extensive  prior  background 
in  military  communications  and  countermeasures. 

SS-l-R  is  the  designation  for  the  first  Squires-Sanders  product — ^a  3.5  to  30  MQ 
amateur  band,  AM/SSB/CW  receiver  having  performance  characteristics  superior 
to  previously  available  equipment-  The  SS-l-R  will  feature  unparalleled  freedom 
from  overload  and  cross  modulation*  plus  excellent  sensitivity,  selectivity  and 
image  rejection.  Digital  read-out  of  frequency,  automatic  all-band  calibration 
with  WWV  and  a  motor  driven  timing  mechanism  are  just  some  of  the  unusual 
refinements.  A  pre-IF  noise  silencer  accessory  that  literally  eliminates  the  majority 
of  impulse  noise  will  complement  the  receiver. 

The  SS-l-R  and  the  Silencer  are  already  **on  the  air"  in  field  testing.  They  mil 
be  available  at  your  favorite  dealer  soon. 

♦See  "A  New  Approach  w  Receiver  Front  End  Design',  W,  K.  Squires,  QST,  September  1963 
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Every  so  often  in  the  various  radio  publica- 
tions there  appears  an  article  about  an  SWR 
meter  or  an  rf  power  nneter.  Such  an  article 
did  appear  in  a  recent  issue  of  73  Magazine, 
In  practically  all  of  these  projects  the  use  of  a 
meter  having  a  0-1  scale  is  prescribed-  The 
meter  itself  may  have  a  0-1  milliampere  or 
perhaps  a  0-100  mit      anpere  movement. 

For  the  purpose  of  checking  SWR  a  cali- 
brated graph  may  be  included  with  the  article. 
More  often^  however,  even  this  time  saver  is 
omitted  and  it  becomes  necessary  to  resort  to 
mathematical  computation  in  order  to  arrive  at 
the  answer.  The  usual  formula  that  is  included 
is:  VSWR=  F+R  divided  by  F— R,  where  F 
is  the  forward  meter  reading  (usually  full 
scale)  and  R  is  the  reflected  power  reading  on 
the  meter  scale.  More  about  this  later.  As  an 
assist  to  those  using  SWR  meters,  an  SWR/ 
PWR  meter  scale  is  being  featured  with  this 
article  in  order  to  eliminate  the  annoying 
matli.  If  this  scale  is  cut  out  and  handled  widi 
care  it  may  be  pasted  to  the  back  of  the  orig- 
inal meter  scale  to  faciUtate  making  measure- 
ments. Although  this  scale  has  been  made  up 
for  a  Weston  model  506  meter,  it  should  work 
with  meters  of  other  manufacturers  as  well 
Using  this  scale  it  would  no  longer  be  neces- 
sary to  use  a  0-1  milliampere  or  0-100  micro- 
ampere meter.  Almost  any  meter  having  suffi- 
cient sensitivity  to  give  a  fuU  scale  Forward 
reading  with  your  transmitter  could  be  used. 

Now  about  the  scales.  First  the  meter  arc 
itself  is  broken  down  into  10  heavy  markers* 
This  would  represent  a  basic  scale  of  0-100 
with  each  of  the  heavy  lines  indicating  10 < 
Between  each  of  tliese  lines  there  is  anotlier 
line  representing  5.  Above  the  arc  we  find  the 
POWER  calibration  indicating  from  0-100.  If 
yom:  directional  coupler  is  of  the  wattmeter 
type  such  as  used  by  Collins,  you  can  calibrate 
full  scale  of  the  meter  to  indicate  eitlier  100 
or  1000  watts.  This  being  the  case,  you  would 
be   able   to   read   any   change   in   transmitted 


power  directly  from  the  meter*  Any  of  the 
usual  methods  could  be  used  to  calibrate  your 
unit,  such  as  an  rf  ammeter  in  series  with  a 
dummy  load,  or  perhaps  a  calibrated  \TVM 
with  an  rf  probe  across  the  dummy.  TF  your 
directional  coupler  is  of  the  type  used  to 
measure  VSWR  such  as  the  Heath,  Johnson 
etc.,  then  you  would  merely  adjust  the  sensi- 
tivity control  for  full  scale  meter  deflection  in 
the  forward  mode,  and  this  would  be  your 
forward  reference  level  onlv*  The  calibration 

■m 

of  the  power  scale  follows  the  "square  law'* 
pionciple.  If  for  a  given  power  the  meter  is 
adjusted  to  read  full  scale  or  100,  it  would  be 
necessary  to  reduce  the  power  to  twenty-five 
percent  of  this  value  for  the  meter  to  drop  to 
lalf  scale.  This  is  what  is  meant  by  the  "square 
law."  There  are  some  meters  on  the  market 
that  feature  a  linear  %  Reflected  Power  scale. 
Actually  these  meters  merely  indicate  the  per- 
cent of  tlie  full  meter  deflection  and  not  the 
true  percentage  of  the  reflected  power. 

Below  the  arc  is  the  SWR  scale,  A  reflected 
power  of  4%  would  also  be  an  SWR  of  1,5;  1, 
If  the  reflected  power  is  11%  of  the  fonvard 
power  then  tlie  SWR  is  2:1  and  a  reflected 
power  of  25%  would  represent  an  SWR  of  3:1, 
As  standing  wave  ratios  above  3:1  represent 
excessive  losses,  they  were  not  included  on  the 
meter  scale. 

In  drawing  up  the  scale  some  liberties  were 
taken  in  the  interest  of  simplification.  At  the 
low  end  of  the  power  calibration  there  will  be 
a  small  error,  but  the  accuracy  increases  rapidly 
as  we  approach  full  scale. ^ 

If  you  are  trying  to  measure  standing  wave 
ratios  greater  than  3:1,  or  want  a  reading  be- 
tween those  on  the  meter  scale,  then  it  would 
be  necessary  for  you  to  resort  to  math  to  get 
your  answer.  Earlier  in  the  article  the  formula 
was  given  as:  VSWR=  F+R  divided  by  F-R. 
Now  let  us  try  an  example  using  this  formula. 
First  time  up  the  transmitter  into  its  dummy 
load  or  into  the  antenna  itself.  With  the  di- 
rectional coupler  switched  to  indicate  forward 
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power  we  adjust  the  sensitivity  control  for 
fiJl  sciile  on  the  meter.  Call  this  100.  Now 
thrown  the  switch  to  indicate  Reflected  power • 
Suppose  in  this  mode  the  meter  reads  to  the 
second  heavy  line,  which  would  represent  20. 
Using  the  VSWR  formula  we  get  100+20 
ai\ided  by  100-20  or  120/80.  This  gives  us 
our  answer  of  1.5  or  1,5:1  SWR.  This  particu 
lar  value,  however,  would  not  require  calcula- 
tion as  it  is  indicated  directly  on  the  meter 
scale!  SWR  can  also  be  calculated  directly  on 
a  power  basis  if  you  are  using  a  calibrated 
wattmeter  type  of  coupler.  For  this  method 
our  formula  becomes:    SWR   using   power   in 

watts  ^  yFTR  +  1  divided  by  jW/R  ^  1.  As 
an  example  of  this  method  suppose  our  forward 
power  is  100  watts  and  our  reflected  power  is 
25  watts.  Using  the  power  formula  just  pre- 
sented we  get  l+V  100/25  divided  by 
1—V  100/23.  This  answer  comes  out  to  3  for 
an  SWR  of  3:1.  Either  method  can  be  used 
equally  as  well,  although  the  previous  method 
usijig  meter  scale  calibration  markings  might 
be  easier  to  handle. 

It  is  hoped  that  the  published  meter  scale 
along  with  this  article  will  help  make  life 
easier  for  those  that  eared  to  read. 

.  ,  ,  W2KPE 


Institute  Museum 

If  you  have  any  ham  gear  circa  the  mid 

or  early  thirties  please  make  arrangements 

so  it  won't  be  junked  when  you  leave  us. 
We'd  sure  hke  to  have  it  for  display  in  the 

museum  here  with  your  QSL  on  it^ 
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Tlie  foreign  subscription  rate  to  73  Is  $4.00  U.  S.  per 
yeafj  liowevcr  we  will  accept  cash  or  checks  in  foreign 
ftiiids  at  Uic  folio wjiig  rates; 
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POSTPAID! 


ALL  BAND 
VERTICAL 

WVG  MARK  IL 


Now  low  cost  verticcrl  an- 
tenna which  con  be  tuned  to 
any  amateur  band  10—80 
meters  by  simple  adjustment 
of  feed  point  on  matching 
base  inductor.  Efficient 
radiator  on  10,15,  20,40,  75 
and  80  meters.  Designed  to 
be  fed  with  52  ohm  coaxial 
cable* 

Conveniently  used  when  In- 
stalled on  a  short  1-5/8" 
mast  driven  into  the  ground. 
Simple  additional  grounding 
wire  completes  the  Instal- 
lalion*  Roof  top  or  tower  in- 
stallation* Single  bond  oper- 
ation ideal  for  installations 
of  this  type*  Amazing  ef- 
ficiency for  DX  or  local  con- 
tacts* Installed  in  minutes 
and  con  be  used  as  a  port- 
able antenna. 

Mechanical      Specificofianst^ 

Overall  height  —  18'  As- 
sembled (5'  Knocked  down) 
Tubing  diameter  —  l!4"  to 
7/16".  Maximum  Wind  Un- 
guyed  Survival  —  50  MPH- 
Matching  Inductor  —  Air 
Wound  Coll  314"  dla.  Mount- 
ing bracket  designed  ^ff  ^" 
5/8"  mast-  Si  eel  parts  irrl- 
dite  treated  to  Mils  Specs* 
Base  Insulator  material  -^ 
Fiberglas  impregnated  sty- 
rene, 

El«ctrieal        Sp«cificotions: 

yulti*band  operation  —  10* 
80  meters.  Manual  tap  on 
matching  inductor.  Feed 
point  Impedance  —  52  ohms 
(unbalanced).  Maximum  power 
—  1000  watts  AM  or  CW-2KW 
PEP*  Omni*directional.  Verti- 
cally Polarized, 
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WORLD   RADIO 
LABORATORIES 


D  Check  enclosed.  D  Ship 
one  WVG  MK,  II  @  $15.95 
Postpaid, 


Call. 


Address, 


Cily_ 
State, 


3415   West   Broodwoy,    Council    Bluffs^    lowo 
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END  MATCHING  PROBLEMS  NOW! 


LM  6N2  LINE  MATCKER 
The  LM-6C42  line  matcher  combines  ttie 
FLM'2  and  FLM*6  tuners  and  offers  the 
same  features.  In  addition  to  the  above, 
an  effJE^ient  VHF  type  SWR  bridge  is  In- 
corporated in  the  LM'6K2  for  constant 
monitoring  of  line   matching. 

The  LM-6N2  is  barid switching  and  cov- 
ers both  the  6  and  2  meter  bands* 
Can  be  used  with  any  2  transmitters, 
single  transceiverp  2  separate  antennas 
or  single  f^edline  2  band  antenna. 

Specifications 

UI-6N2  imt  MATCHER 
49-56  mc     145449  mc. 
Sizes:    7^   jc   6H    x   7   inches 
0-SOO  W   Rating  Shipping  Weight  8 

lbs. 
Color :  Gray  and  Off  White 
Pvkt:  $59.75  Ajnateur  Net 
i*\0.  B,     Ellsworth,     Michig:an     or 

through  distributor 

Same  as  IM'6N2  but  less  SWR  Bridge. 

Shipping  Weight  8  lbs. 
Amateur  Ket  $39.75 


SAM€   AS   LM-fiN2   BUT   FOR   SINGLE 
fiAND    USE    (LESS    SWR    8RI0GE] 


other  Quality 
Products  By  Comaire 

CF-22    (220  mc*  covity  filter) 
CF-43    (432  mc,   covily  filter) 
VHFER    (monthly  mogo%ine) 
T-6    (50    mc.   trop   for   TV   set) 
T-2    (144   mc,   trap   for  TV   set) 


COMING  SOON!! 

Bosic      50   mc,   SSB  Generotor 
Basic    144      mc«   SSB   Generotor 
6  fr  2  M«ter  VFO 
€   &   2   Meter  Adapticeiver 


iLow    fioise 
(Tyneoble) 
14   mcJ 


6    &    2     meter    front    end 
for    use    ot    fixed     I.F,    of 


WATCH  FOR  OUR  ADS!! 


For  the  best  In  TVJ  Filters,  Order  your  Comafre  CF-2  or  CF-6  TODAY! 


CF-2< >CF-6 

$15-75— $19,75 


The  CF-2  TV  I  Filter  is  a  resonant  cavity,  bandpass  filter  which 
surpasses  the  low  pass  type  filter  in  harmonic  reduction.  The  CF-2 
attennates  all  energies  above  and  beliw  the  2  meter  band  by  40  DB 
or  more.  Insertion  loss  in  minimal  and  less  than  1  06.  The  CF'2  is 
an  extremely  high  "Q"  device  with  silver  plated  inner  line.  (Tuneable 
from  143^149  mc.)  The  CF-6  is  the  same  as  the  CF-2  but  for  49-55 
mc.  range. 


SPECIFICATIONS 


FLM-6     49-  SS  mc, 
FLM-2    143-149  mc. 
O-Sm   W    Rating  Shipping   Weight   5   lbs. 
Size:    4   X   454    at   5    inches 
Color  r  Gray  and  Off  White 
Price:   $19.75  Amateur   Net 
F.O-B-    Ellsworth,    Miuhi^an    ar    through    dis 
tributor 
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•  GREAIER  SIGNAL    •  LESS  TVI    •  COMPACT 
•  LOWER  SWR    •  MORE  DX    •  BETTER  MATCH 
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.M^fiNniMLJ^ATCHER 


ELIMINATE  THE  NEED   FOR    INEFFJCfENT  COAXfAL   BALUN   TRAPES  FORM  ERSl 

TAKE  ADVANTAGE  OF  LOW  LOSS  OPEN  WIRE  OR  300  ohm   FEEDLINE  TO  THE  ANTfNNAf  COMAIRE  TUNERS  WILL  CONVERT 

ANY  UNBALANCED  50-/5  ohm  TRANSMITTER  OUTPUT  TO  BALANCED  FEEDLINE  FROM  200-450  ohms.  AM  STANDING  WAVE 
RATIO  CAN  BE  MAINTAINED  BETWEEN  TRANSMITTER  AND  LINE,  REGARDLESS  OF  ICE,  RAIN  AND  HIGH  HUMIDITY  EFFECTS 
ON  THE  ANTENNA  AND  LINE. 

MAXIMUM  POWER  TRANSFER  FROM  TRANSMITTER  TO  LINE  REGARDLESS  OF  ANTENNA  MISMATCH!  MORE  SIGNAL]  ELIMI- 
NATE ^.EACTANCE,  WHICH  CAUSES  LOSSES,   IMPROPER  P.A.  TUNING,   AUDIO    PROBLEMS,    ETC. 

AT  LEAST  30  D  B  QT  HARMONIC  ATTENUATION  THROUGH  USE  OF  HIGH  "Q"  SILVER  PLATED  TUNER  COfLS,  THUS  REDUC- 
ING TVI  i 

ALSO  AVAILABLE— 1KW  VHF  matctilsox  similar  to  LM-eN2  fiiit  wlD  handle  1000  watts  AM,  S5B,  and  CW.  Write  for  com* 
plete  information. 


HOME  OF  VHF  PROGRESS 
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Band 


Floyd  0' Kelly  W5V0H 
41 8   E.    Hickory   Ave, 
Midland;    Tex. 

T,   O.   Wallis  WA5DEL 
2602   Sentinel 
Midland,   Tex. 


Conical  Antenna 


Would  you  like  to  get  away  from  youi' 
"antenna  farm^^  with  a  separate  antenna  for 
each  hand,  and  operate  on  all  frequencies  from 
80  meters  through  10  meters  with  one  an- 
tenna that  will  load  flat  with  a  1:1  SWR  all 
the  way  across  each  band? 

The  accompanying  diagrams  depict  such  an 
antenna,  Dubbed  tlie  "All- Band  Conical/'  and 
derived  from  the  driven  elements  of  a  broad- 
banded  television  conical  antenna^,  this  antenna 
will  allow  operation  on  all  amateur  bands  from 
80  tlu'ough  10  meters  with  maximum  trans- 
mitter efficiency  and  vastly  improved  receiver 
reception. 

The  antenna  system  consists  of  two  hori- 
zontal vees,  back  to  back,  center-fed  with 
450-ohm  open-wire  feed  line,  tied  to  an  anten- 
na coupler  of  the  Johnson  Matchbox  type. 
Vertical  arrangement  may  be  either  of  the 
flat-top  type,  inverted-vee  design,  or  just  about 
any  other  configuration  to  fit  your  individual 
requirements,  so  long  as  it  remains  balanced 
on  each  side.  The  horizontal  vees,  with  a  20*^ 
to  30*^  angle  between  each  leg,  cause  the  an- 
tenna to  have  very  broad  tuning  characteristics, 
thus  permitting  large  frequency  excursions  up 
or  down  the  band  from  the  resonant  tuning 
point  with  resultant  low  increases  in  SWR. 

All-band  operation  is  accomplished  by  use 
of  a  Johnson  Matchbox  or  similar  parallel- feed 
antemia  coupler*  This  provides  a  method  of 
tuning  the  feed  line  to  whichever  band  is  de- 
sired and  converting  your  unbalanced  trans- 
mitter output  to  the  balanced  input  of  the 
conical  feed  system. 

Maximum  transmitter  efficiency  results  with 
such  a  system  because  the  matching  coupler 
will  present  a  near  perfect  resistive  load  to  the 
transmitter  on  all  bands.  Problems  of  transmit- 
ter heating  due  to  absorption  of  reflected 
power  are  eliminated-  if  you  are  troubled  with 
your  transmitter  making  like  a  "hotbox"  with 
high  SWR,  this  is  the  way  to  cool  it  off! 


This  antefma  has  been  loaded  from  the  low 
end  of  80  meters  througli  the  high  end  of  10 
meters  with  exceptionally  good  results  through* 
out.  The  authors,  operating  a  Viking  II  on 
AM  and  a  Tri-Band  Swan  (home-brew  con- 
version; both  sidebands,  too!)  can  load  up  on 
any  band  with  a  1 : 1  SWR  and  can  then  move 
as  much  as  50  kc  in  frequency  without  affect- 
ing the  SWR  and  transmitter  loading  enough 
to  necessitate  a  change  in  any  adjustments. 

When  transmitting  on  a  coax-fed  dipole  or 
inverted  vee  cut  for  the  centei'  frequency  of 
any  single  band,  it  is  noted  that  movement  up 
or  down  frequency  from  the  antenna's  resonant 
point  introduces  either  inductive  or  capacita- 
tive  reactance,  with  corresponding  increase  or 
decrease  in  plate  current  loading,  and  a  rise  in 
SWR.  If  a  large  frequency  move  is  made,  the 
final  must  be  re-dipped,  and  sometimes  more 
or  less  capacitance  must  be  introduced  or  re- 
moved in  the  final  tank  loading  circuit  in  order 
to  maintain  the  required  power  leveL 

Not  so,  however^  with  the  conical  antenna; 
after  loading  the  h'ansmitter  on  any  band  and 
adjustment  of  the  antenna  coupler  for  a  1:1 
SWR^  movement  to  any  other  frequency  with- 
in the  band  necessitates  only  minor  antenna 
tuner  adjustments  to  return  to  a  1:1  SWR  at 
the  new  frequency.  When  this  adjustment  has 
been  made,  the  transmitter  again  sees  the  same 
resistive  load  as  previously,  and  transmitter 
loading  will  remain  at  the  same  point  as  before 
moving  in  frequency;  only  slight  final  tuning 
or  x*e-dipping  is  requii^ed.  This  is  indeed  a 
bonus  factor  for  those  amateurs  operating  one 
of  the  fixed  impedance  output  transmitters. 

The  development  of  the  conical  antenna  re- 
sulted from  the  search  for  a  broad-band  radia- 
tor which  would  present  a  minimum  physical 
mismatch  to  the  feed  fine.  The  conical  antenna 
arrangement  approaches  the  ideal  configuration 
to  reduce  this  physical  mismatch*  The  trans- 
mission line  and  antenna  surfaces  are  smoothly 
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tapered  so  the  transmitted  wave  energy  actu- 
ally sees  a  metallic  funnel.  As  the  energy 
travels  up  the  feed  line,  it  will  be  smoothly 
squeezed  out  into  the  antenna  while  encoun- 
tering a  minimum  change  in  direction  of  flow. 
Large-diameter  antennas  are  very  desirable  in 
amatenr  operations,  because  the)  present  very 
broad -banded  characteristics,  but  a  large-di- 
ameter transmission  line  (to  avoid  the  unde- 
sirable ph^^sfeal  mismatch)  is  not  very  practi- 
cal. Til  us  a  really  thick  anteima  may  prove  to 
be  less  desirable  than  moderately  thick  ones 
unless  some  method  of  special  shaping  is  em- 
XDloyed  to  smootlily  increase  the  cross-section 
of  the  practical  transmission  line  to  match  that 
of  tlie  large- diameter  antenna.  The  conical  an- 
tenna herein  described  provides  a  method  of 
making  such  a  transition,  and  greatly  reduces 
stray  capacitance  from  such  a  mismatch  at  tlie 
antenna  feed -point. 

In  addition,  the  progressive  increase  in  cross- 
section  fi*om  the  center  feed-point  to  the  outer 
ends  of  the  antenna  tends  to  keep  the  surge 
impecUmce  constant  at  each  successive  section 
of  the  antenna.  A  constant  cross-section  an- 
tenna such  as  the  center-fed  dipole  or  tlie 
inverted  Vee  exhibits  successively  higher  surge 
impedance  from  the  center  feed -point  to  a 
point  near  the  ends^  where  tlie  surge  imped- 
ance suddenly  falls  to  a  very  low  value. 


Variations  in  the  all  band  conical  antenna's 
design  are  limited  onl>'  b\'  tlie  number  of  in- 
dividual ideas.  The  angles  associated  with  the 
conical  and  the  number  of  elements  emplo>  ed, 
from  two  to  a  sohd  conductor,  or  cone,  have 
an  infinite  number  of  combinations,  each  with 
a  small  change  in  operating  characteristics.  The 
antennas  of  this  design  constructed  dius  far 
locallj"  have  consisted  of  only  two  legs  or 
elements  on  each  side  of  center.  This  is  only 
the  outline  of  a  true  conical,  but  tlie  addition 
of  two  more  elements  or  legs  on  each  side 
would  only  reduce  the  Z/R  ratio  by  less  than 
1/3  of  tlie  ratio  of  the  twoelement  conical. 
The  two«element  conical  reduces  the  Z/R  ratio 
by  more  than  Y2  of  the  ratio  of  a  single- wire 
doublet.  The  optimum  ratio  of  Z/R  is,  of 
course,  one  to  one.  If  the  Z/R  ratio  of  various 
mitennas  is  examined »  its  importance  will  be 
realized - 

Most  single-wiie  inverted  Vees  have  an  angle 
of  inclination  from  the  horizontal  ranging  from 
20''  to  about  45°.  The  Z/R  ratio  will  be  from 
14:1  to  19:1,  depending  on  the  size  of  the 
wire  conductor.  The  two*element  double-vee 
conical  can  be  constructed  with  any  cone 
angle  from  1°  to  90*^;  the  normal  angle  will 
be  from  10^  to  60^,  with  the  optimum  cone 
angle  being  around  30*^.  Tlie  Z/R  ratio  at  this 
anG;1e  wiU  be  about  8)i:L  With  four  elements 


^ 


' 
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Fig.  A^ — The  installation  at  W5V0H,  The  spreaders  ore  made  of  one  inch  conduit 
with  a  one  inch  dowel  driven  inside  the  conduit  and  protruding  a  foot  on  each  end, 
A  pulley  on  the  mast  makes  it  possible  to  raise  and  lower  the  spreaders.  Both 
masts  are  of  the  TV  telescoping  variety, 
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forming  each  cone  on  each  side  of  the  center 
feed -point  and  the  same  optimum  cone  angle 
of  30°,  the  Z/R  ratio  is  only  reduced  to  about 
6/2:1.  It  is  important  to  note  tliat  when  Z/R  is 
at  a  minimum,  the  ratio  of  Rmas  to  Rmiu  is  also 
at  a  minimum. 

Another  factor  to  note  is  the  load  resistance^ 
which  varies  with  the  cone  angle.  As  the  cone 
angle  is  increased,  the  impedance  of  the  an- 
tenna decreases*  Again  the  optimum  cone  angle 
is  about  30^;  at  this  point  the  center  feed-point 
impedance  is  about  350  to  450  ohms.  This 
impedance  is  also  related  to  height  above  elec- 
trical ground;  you  should  stiive  to  elevate 
die  center  feed-point  a  quarter-wave  or  more 
above  electrical  ground  at  die  lowest  operating 
frequency. 

Still  another  aspect  of  the  conical  which  will 
be  appreciated  by  those  who  are  limited  in 
space  in  which  to  erect  an  amateur  antenna  is 
the  fact  that  as  the  cone  angle  is  increased, 
the  electrical  antenna  length  is  increased*  At 
the  recommended  cone  angle  of  30^,  the 
electiical  lengdi  will  be  approximately  75%  of 
the  calculated  length  required  for  a  single  wiie. 
Ninety  feet  will  resonate  at  3900  kcs.  How- 
ever, it  is  recommended  that  an  overall  length 
of  105  feet  be  utihzed  if  at  all  practicable  from 
an  erection  standpoint. 

Additional  eflBciency  is  obtained  by  use  of 
450"ohni  open-wire  feed  line  and  the  method 


of  feeding  the  antenna.  RG'58/V  coax,  in 
popular  usage  for  center-feeding  inverted  vees 
and  half -wave  dipoles,  has  an  attenuation 
factor  of  approximately  2  db  per  100  feet  at 
30  mcs,  and  the  attenuation  factor  for  RG-8/V 
is  around  1  db  per  100  feet.  However,  the  at- 
tenuation factor  of  450-ohin  open- wire  line  is 
only  0.15  db  per  100  feet  at  the  amateur  fre- 
quency mentioned.  When  it  is  considered  that 
a  doubling  of  ti^ansmitter  power  will  result  in 
only  a  3  db  signal  increase,  it  can  readily  be 
seen  that  use  of  open-wire  feed  hne  as  com- 
pared to  use  of  coax  results  in  quite  a  gain. 

Added  efficiency  will  also  be  noted  at  the 
receiver  when  this  antenna  is  used  as  a  receiv- 
ing antenna*  Consider  a  center-fed  half-wav^ 
dipole^  fed  with  coax  transmission  hne,  and 
cut  for  the  center  of  the  40  meter  phone  band. 
The  center  conductor  of  the  coax  is  connected 
to  only  one-half  of  the  antenna,  with  the  other 
half  acting  as  a  grounded  counterpoise,  so  any 
signal  to  the  receiver  is  obtained  by  the  E.M.F. 
generated  in  32'  3'  of  antenna.  (The  coax 
won^t  pick  up  any  signal,  either;  it's  shielded.) 
The  conical  antenna  will  provide  around  300 
to  400  feet  of  receiver  antenna  wire  for  genera- 
tion of  an  E.M.F.  at  the  receiver's  tenninals, 
depending  on  the  length  of  the  open-^dre  feed 
line  (it  is  a  pait  of  the  antenna  and  picks  up 
signals  also).  Thus  there  is  more  wii^e  available 
in   the  antenna  for  receiving   and   the   signal 


Fig.  B — -The  insto (lotion  at  WA5DEU  Refer  to  article  for  descritption  of  insulator 
delta  constructed  at  the  center.  The  inside  angle  of  the  two  sides  should  be  larger 
than  ninety  degrees. 
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heard  will  be  stronger. 

Still  a  further  advantage  to  this  antenna  wiU 
be  realized  by  use  of  the  antenna  coupler. 
Since  the  antenna  eoupler's  use  results  in  the 
addition  of  another  tuned  eirciiit,  further  and 
better  elimination  and  suppression  of  har- 
monies is  obtained*  And,  if  this  is  not  enoiigli, 
the  system  lends  itself  well  to  insertion  of  a 
low-pass  filter  in  the  transmission  hne  between 
the  transmitter  and  the  antenna  toiipler  for 
furUier  reduction  of  hai'monies  abo\  e  30  mc  il 
desired  (TVI  you  know). 

The  directivitj'  pattern,  if  any,  of  this  an- 
tenna has  not  been  determined  by  the  authors. 
No  donbtj  it  does  possess  major  and  minor 
lobes  which  probably  shift  with  band  changes, 
but  it  is  thought  tliat  very  little  difference  in 
signal  strength  exists  between  the  major  and 
minor  lobes.  Thu  authors  have  worked  with 
full-circle  coverage  on  all  bands  with  very 
little  attenuation  in  signal  strength  reports  from 
any  direction.  It  should  not  be  any  more  di- 
recti\^e  than  the  ordinaiy  garden  variety  of 
center-fed  dipole  or  inverted  Vee,  and,  when 
the  band  is  in,  von  can  talk  with  it  wherever 
the  signals  may  be  coming  from* 

An  antemia  length  of  103  feet  is  recommend- 
ed, \\  ith  each  leg  of  each  horizontal  \  ee  being 
52K  feet  in  lengtli.  No,  12  or  no.  14  wire 
would  probably  work  \'eiy  satisfactorily,  but 
the  authors  recommend  use  of  no.  10  soft- 
drawn  copper  wire  for  the  antenna,  because  of 
both  the  laiger  cross-sectional  area  and  the 
added  structural  strength  obtained.  Don't 
\vorr>^  about  soft-drawn  copper's  stretch  in  hot 
weather;  the  antenna  coupler  will  take  caie 
of  changes  in  length  due  to  temperature 
changes.  Thus  still  another  advantage  is  real- 
ized from  the  conical  antenna  system  because 
you  get  away  from  the  changes  in  antenna 
resonance  which  occur  on  a  single-band  coax- 
fed  dipole  when  it  is  lengthened  due  to  tem- 
perature changes  or  physical  sag. 

The  450-olmi  open- wire  feed  line  used  by 
the  authors  is  formed  from  no,  18  wiie,  with 
1"  polystyrene  spacers  every  six  inches  or  so, 
and  is  the  commercial  TV  variety  which  is 
readily  available  for  approximately  2c  per  foot 
from  most  radio  supply  houses  (Lafayette, 
Burstein-Applebee,  etc*)^  Tliis  size  feed  hne 
should  safely  handle  powers  up  to  400  watts 
or  so  on  AM  and  a  KW  on  side  band.  Remem- 
ber that  P=  I^R.  Assuming  a  power  of  1000 
watts  on  the  450  ohm  transmission  time  we 
have  P  ^  1000/450  =  2.222  or  I  =  1,5  amps. 
In  an  open  air  installation,  sucli  as  a  feed  line, 
the  no.    IS   conductor  will  handle  more  than 

(More  rodiote  on  38) 
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CALIFORNIA 

Anaheim:  Henry  Radia,  tnc. 
Us  Angetes:  Henry  Radio,  Inc. 
Worth  HoTiywpqd;  Arrow 

Electronics  Oistfibutors 
San  lose:  Quement  Industrial 

Electronics 
San  Francisco: 

Amrad  Supply^  Inc. 

Zack  Electronics 

COLaRADO 
Denver: 
Burstem  Applebte  Co. 

Radio  Products  Sales  Co, 

CONNECTICUT 
Hartford:  Hatry  of  Hartford 
Kew  Haven:  Radio  Shack  Corp. 
West  Hartford:  Radio  Stiack  Corp. 

FLORIDA 

Jacksonviilet 

Kinkade  Radio  Supply.  Inc. 
Miami;  Amateur  Radio  Center,  !fic- 
Ortando:  Amateur  Electronic 

Supply 
Tampan  Kinkade  Radio  Supply,  Inc, 

FensacDia:  Grice  Radio  &  Electronic 


GEORGIA 

Atfanta:  Specialty  Distributing  Co. 

aUNQIS 

Chicago: 

Allied  Radio  Corp. 

Amateur  Electronic  Supply 
Genoa;  Crawford  Electronics 
Lincoln:  Hursh  Radio  &  TV 

IHDJAKA 

tndianapQlis:  Van  Sickle  Radio 

IOWA 

CouncH  Bluffs:  Wortd  Radio 

Laboratories,  Inc. 
Des  Moines:  Radio  Trade  Supply 

Co. 

MARYLAHB 

Wh^aton:  Eiectronlc  Distributors, 
Inc. 
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■  ceive  operation) . . .  HT-45  "Loudenbaomer"  ampli- 
fier   SX-117  triple  conversion  recerver  .  .  .  R-47 


speaker  .  .  .  HA-10  low  freq.  converter  .  .  .  HA-1 
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and  P45  AC  power  supplies. 
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MASSACHUSETTS 

Boston: 

DeMambro  Radio  Supply  Co. 

Lafayette  Radio 

Radio  Shack  Corp. 
Braintrea:  Radio  Shack  Corp. 
Hy^annis:  DeMambro  Radio  Supply  Co. 
Matielc;  L;3fayette  Radro 
Reading:  Graham  Radio,  Inc. 
Saugiss:  Radio  ShacH  Corp. 

MiCHIGAM 

Detroit!  Reno  Radio 

erand  Rapfds:  Radio  Parts,  Inc. 

MISSOURI 

Butler:  Henry  Radio 

St  Louis:  Walter  Ashe  Radio  Company 

MEW   HAMPSH!RE 

Concord:  Evans  Radio  Co. 

Manchester:  DeMambro  Radio  Supply  Co. 

NEW  JERSEY 

Bloofufield:  Variety  Electronics  Corp. 

Paramus:  Lafayette  Electronics  of  Paramus 


NEW  rORK 

Farmmgdale  LL:  Arrow  Electronics,  Inc. 
Jamaica^  l.Ut  Harrisoi?  Radio  Corp. 
New  York; 

Arrow  ElectronicSj  (nc, 
Harrison  Radio  Corp* 
Harvey  Radio  Co,  ^ 

Terminal-Hudson  Electronics,  Inc. 


OHIO 

CteveFand:  Bernle's  Ham  Shack 
Toledo;  Selectronic  Supplies,  Inc* 
Youngstown:  Armie*s  Electronics 

PENNSYLVANIA 

Blairsville:  Holiday  Electronics 
Pittsburgh:  Tydings  Co. 

Wyncote:  Ham  Buerger 


RHODE   JSLAND 

Cranston;  Radio  Shack  Corp. 
Providence:  DeMambro  Radio  Supply  Co. 


SOUTtf 

Aberdeen:  Burgfiardt  Radio  Supply,  Inc. 
Rapid  City;  Burghardt  Radio  Supply,  Inc. 
Sioux  Falls:  Burghardt  Radio  Sypply,  Inc. 
Watertown:  Burghardt  Radio  Supply,  Inc, 

TEXAS 

Abilene:  Howard  Radio 
Amaritlo:  Capltof  Electronics 
DaHas:  Amateur  Electronics 
Houston: 

Busacker  Electronics 

Lafayette  Radio  Electronics 
Pasadena:  Lafayette  Radio  Electronics 
San  Antonio:  Modern  Electronics  Co« 

VIRGINIA 

Norfolk:  Priest  Electronics 

WISCONSIN 
Milwaukee: 

Allied  Radio  Corp, 

Amateur  Electronic  Supply 

WASHINGTON,  OX. 

Electronic  Wholesalers^  Inc. 


(Antenna  from  page  35) 

twice  this  current  with  ease.  If  you  are  going 
to  ruii  a  full  gallon  on  AM  you  may  wish  to 
construct  your  own  feed  line  from  no.  12  or 
no.  14  wire.  In  this  case,  spacing  between 
each  side  of  the  feed  line  is  dependent  upon 
the  diameter  of  the  wire  used,  and  can  be 
calculated  for  an  impedance  of  450  ohms  by 
the  formula  for  the  impedance  of  air-insulated 
parallel-conductor  transmission  line,  which  is: 

b 

Zy  =  276  log  - 

a 

when  "b"  is  the  center-to-center  distance  be- 
tween conductors  and  "a**  is  the  radius  of  the 
coTiduotor,  If  you  do  construct  your  own,  we 
suggest  that  you  purchase  Ji"  diameter  poly- 
styrene rods,  cut  them  up  into  lengths  requked 
for  the  spacers,  and  drill  the  wire  holes  just 
large  enough  to  pass  the  wire  through.  A  hot 
soldering  iron  judiciously  applied  will  then  seal 
each  spacer  hole  around  the  wire  and  you've 
got  your  feed  line  made  with  a  minimum  of 
effort* 

The  feed  line  length  is  apparently  not  criti- 
cal; one  of  the  authors  uses  a  length  of  40  feet, 
the  other  uses  95  feet,  while  stiU  a  third  local 
amateur  installation  uses  60  feet,  and  results 
at  all  three  stations  have  been  very  good.  If, 
after  erection,  trouble  is  experienced  in  loading 
on  any  band,  try  experimentally  adding  %  to  K 
wave  length  or  so  at  a  time  to  the  feed  line 
until  you  arrive  at  a  length  where  good  load- 
ing chaiacteristics  are  obtained*  If  you  have 
trouble  at  aU  in  loading,  it  will  fjrobably  be  on 
the  higher  frequencies,  and  if  you  can  arrive 
at  a  feed  line  length  which  works  satisfactorily 
on  10  and  15  meters,  it  will  work  well  on  the 
lower  bands. 

A  word  of  caution:  the  open-wire  feed  line 
is  hot  with  rf  when  transmitting,  and  must  be 
insulated  from  contact  with  any  conducting 
surface.  Provision  must  be  made  for  use  of 
feed-thiough  and  stand-off  insulators  for  pass- 
ing the  feed  line  through  windows^  etc*,  and 
at  roof  eaves.  The  authors  utilize  old-fashioned 
porcelain  knob-and-tube  insulators,  such  as 
were  in  prevalent  use  years  ago  by  electricians 
for  open-wire  house  wiring  before  the  advent 
of  romex  house  wiring.  In  case  you  have 
trouble  locating  this  item  at  the  radid  Supply 
house,  try  Sears  Roebuck;  they  were  obtained 
for  5c  each  here  in  Texas. 

A  method  of  getting  through  a  window  of 
the  shack  to  the  outside  without  drilling  holes 
in  the  window  itself  requires  a  piece  of 
masonite  board  cut  to  your  window  width  and 
about  6"  high;  raise  the  bottom  window  sash 


and  use  the  masonite  as  a  spacer,  and  the  toj) 
of  the  masonite  will  fit  into  the  weather-strip- 
ping groove  on  the  under  side  of  the  window 
sash,  affording  a  weather-tight  closure.  The 
feed  line  is  passed  through  feed-througli  in- 
sulators in  the  masonite  and  in  the  outer 
window  screen  wood  frame. 

The  authors  found  that  the  porcelain  knob 
insulators  mentioned  above  had  a  high-re- 
sistance leakage  to  ground  when  wet  from  rain. 
Resistance  to  ground,  reading  infinily  when 
dry,  was  found  to  be  700  K  ohms  w^hen  wet, 
but  this  defect  was  easily  remedied  by  wrap- 
ping the  open- wire  feeders  at  the  contact 
points  with  the  insulators  with  plastic  electrical 
tape  and  no  further  trouble  was  experienced 
due  to  leakage  to  ground. 

A  support  for  the  antenna  center  feed  point, 

and  a  convenient  method  of  hanging  the  an- 
tenna to  your  mast,  can  be  devised  by  forming 
a  delta  from  three  sti^ain  insulators  about  three 
niches  in  length,  readily  obtainable  from  your 
radio  parts  house*  Attach  each  vee  to  one  of 
the  two  bottom  points  and  hang  the  w^hole 
antenna  to  your  mast  or  pulley  by  the  top 
point. 

If  difficulty  is  experienced  in  obtaining  a 
1:1  SWR  after  installation^  examine  the  an- 
tenna to  determine  if  a  metal  wire  guy  line  or 
any  other  metal  conductor  might  be  within 
the  field  of  one  of  the  horizontal  vees,  thus  un- 
balancing it  with  respect  to  the  other  vee*  The 
conical  is  a  balanced  antenna,  and  metal  with- 
in the  field  of  one  of  the  sides  will  cause  un- 
balance and  consequently  you  cannot  get  the 
SWR  down  to  1:1.  This  houble  in  the  installa- 
tion of  one  of  the  authors'  antennas,  was 
caused  by  a  top  tower  metal  guy  htie  within 
the  field  of  one  vee;  it  was  remedied  by  re- 
placement of  the  metal  wire  guy  hne  with  a 
nylon  rope  guy  line.  Another  possibility  that 
may  result  in  an  imbalance  can  be  caused  by 
bringing  off  the  feed  line  too  close  to  one  side 
of  the  antenna*  The  feed  line  should  be  brought 
off  from  the  plane  of  the  antenna  as  close  to 
90^  as  is  practicable.  The  angle  does  not  have 
to  be  at  exactly  right  angles,  but  an  angle 
smaller  than  60^  may  cause  an  unbalance  due 
to  coupling* 

The  conical  antenna  is  a  simple  antenna  to 
consh'uct  and  erect.  The  aecompanyirig  dia- 
grams depict  the  arrangements  used  by  the 
authors,  and  you  may  improvise  any  arrange- 
naent  required  to  suit  your  space  requirements, 
so  long  as  you  keep  it  balanced.  If  you  will 
utilize  a  little  care  in  making  good  electrical 
connections  and  in  insulating  the  feed  line,  it 
will  put  a  signal  on  the  airways  that  you  can 
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be  proud  of •  One  word  of  caution  is  in  order: 
Since  the  conical  presents  such  a  good  load 
and  pulls  all  the  rf  available  from  the  trans- 
mitteij  the  authors  have  found  it  necessary  to 
bolt  their  transmitters  to  the  operating  table 
to  pre\  ent  them  from  being  pulled  up  the  feed 
line  and  lost  in  outer  space. 
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Single  Diode 


uency 


Doub 


Rufus  Turner  K6A1 


The  output  ripple  of  a  full-wave  rectifier  is 
an  easily  obtained  double-f requency  voltage  for 
synchronization,  timing,  tone  generation,  fre- 
quency doubling  without  amplifiers,  etc.  Four 
diodes  (or  two  diodes  plus  two  resistors)  gen- 
erally are  used  in  a  bridge  circuit,  since  this  is 
more  economical  and  less  frequency  depen- 
dent than  the  transformer-coupled  full-wave 
rectifier*  Further  economy  is  provided  by  the 
circuit  shown  in  Fig.  1;  this  is  the  less  well 
known  single-diode  rectifier  bridge. 

To  balance  the  circuit  initially,  apply  the  in- 
put ac  voltage,  connect  an  oscilloscope  to  the 
output  terminals,  and  adjust  R^  for  equal 
height  of  the  output-signal  humps.  No  read- 
justment is  needed  unless  the  diode  is  replaced. 

This  circuit  has  the  advantage  that  it  will 
work  with  any  kind  of  diode  and  is  not  fre- 
quency selective  (the  frequency  range  of  the 
diode  itself  determines  the  circuit  range).  Op- 
eration thus  is  provided  from  the  lowest  audio 
to  ultra-high  frequencies.  Nor  does  it  discrim- 
inate against  most  waveforms.  Its  disadvan- 
tages are  the  few  common  to  such  bridge  recti- 
fiers; lack  of  a  common  (ground)  connection 
between  input  and  output,  and  signal  attenua- 
tion due  to  voltage  di\ider  action  of  the  bridffe. 
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6  &  2  Meter 
Model  No,  A  62 
Amateur  iVet  A  62   $33.00 
Stacking  Kit  AS  62    $2.19 


Patents  allowed 
and  pending 


The  Only  Single  Feed  Line 

6  and  2  METER 
COMBINATION  YAGI  ANTENNA 


another  first  from 


FiNca 


ON    2    METERS 

18  Elements 

1  —  Folded  Dipole  Plus 

Special  Phasing  Stub 
1  —  3  Element  Col i near  Reflector 
4  —  3  Element  Cohnear  Directors 


ON    6   MEIERS 

Full  4   Elements 
I  —  Folded  Dipole 

1  —  Re  Hector 

2  — '  Directors 
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SELF-SUPPORTING 
3  SIZES  32',  40',  48' 

All  self -supporting  with  large  tribander 
or  other  beams.  May  be  extended  to 
120   ft.   with   proper  guymz, 

3  MOUNTING  BASES 

(A)  Riffid  concrete  mount,  (b)  Concrete 
mount  with  hinpre  base,  (c)  Earth  aT\- 
chor  with  hinge  base    (no  concrete), 

ii   Fully  galvanized 

i^   Aircraft   riveted 

it   Streamlined   Appearance 

if   Includes  rotor  mount  for  Hatn-M. 
ARt2.  etc. 


32  FOOT 

*58®^  COHCBITI 
MOUNT 


Afl  shipments  are 
via  truck,  collect, 

wfth    $5.00   frt. 
allowance, 
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Workshop 
Practices 


Ham 


If  your  tool  box  is  at  all  like  mine,  it  is 
most  difficult  to  explain,  and  fiirtlier^  it 
doesn't  even  faintly  resemble  the  surgically 
precise  list  of  required  tools  in  the  ARRL 
Handbook,  chapter  on  Construction  Practices. 
What  a  dreamer  the  fellow  who  complied  that 
list  must  have  been! 

Among  the  ''indispensable"  tools  is  listed 
an  item  (I  believe  they  are  used  in  tool  rooms) 
called  a  center  punclL  A  friend  of  mine  told 
me  yesterday  they  are  used  to  mark  the  place 
where  a  hole  is  to  be  diUled,  Ever  since  the 
advent  of  the  aluminum  chassis,  tlie  center 
punch  has  not  been  common  in  ham  workshops. 
Wliy?  Wliat  homebre\^'er  worUiy  of  the  name 
would  give  up  the  sldU  required  to  start  a 
^-inch  hole  in  a  chassis  without  a  center 
punch?  My  mctliod  is  to  place  the  drill  point 
about  JS-inch  from  where  the  hole  should  be 
and  then  start  the  motor.  With  years  of  ex- 
peri  en  ce,  the  drill  will  "walk"  right  up  to  the 
pencil  mark  and  stop.  At  this  point  a  little 
pressure  from  tlie  op,  and  the  chips  are  flying. 
For  mounting  high-precision  components,  al- 
ways use  a  large  drill  about  twice  the  size  of 
the  required  hole.  This  insures  that  the  part 
can  then  be  positioned  to  come  out  parallel 
to  the  edge  of  the  chassis  or  panel.  The  author 
uses  large  flat  washers  under  the  screw  heads 
if  they  have  a  tendency  to  fall  through  tlie 
drilled  holes. 

Some  day  Tm  going  to  buy  a  real  \vire 
stripper.  In  the  meantime ^  my  old  jack-knife 
does  a  pretty  good  job.  You  know  the  knife  I 
have  in  mind.  I  inherited  mine  from  my  Grand- 
fatlier,    who    used    it    for    cutting    dandelion 


Fred    Haines   W2RWJ 
Box   1 23 

Liverpool,    New  York 

greens  each  spring  for  many  years.  My  Grand- 
mother told  me  he  also  sometimes  used  it  for 
sealing  fish,  but  not  too  often.  I  wouldn't  be 
able  to  start  a  construction  project  without  that 
fool  knife.  Once  I  lost  it  for  a  time  and  ahnost 
ga%'e  up  ham  radio!  Why,  I  remember  the  first 
piece  of  wire  1  stripped  with  that  heirloom. 
It  was  to  run  a  wire  from  the  gridUak  resistor 
to  the  grid  of  a  type  24- A  tube.  Anybody 
remember  those?  The  blade  (Tm  back  to  the 
knife  now)  is  so  nicked  up  and  nisty  that  it 
wouldn't  shce  limbiurger  cheese,  but  boy,  you 
can  realh^  bear  down  and  strip  wire  with  it. 
It  takes  vears  and  vears  to  condition  a  knife 
for  tliis  use,  but  it's  w  orth  it*  The  onh^  draw- 
back  to  having  one  around  is  if  >^oii  lose  it  it's 
an  emotional  shock.  By  the  way,  iVe  never 
found  a  better  tool  for  scraping  tlie  oxide  ofF 
a  soldering  iron  tip. 

As  far  as  diills  are  concerned,  I  broke  most 
of  mine  a  long  time  ago.  God  bless  the  alu- 
minum chassis  again!  Btxause  of  these  new 
chissis  I  never  have  replaced  all  those  broken 
drills-  I  priced  a  set  of  new  ones  in  1953  and 
boy,  are  they  expensi\  e!  My  Grandfather's  tool 
chest  had  a  rat-tailed  file  in  it  too.  Now  I 
have  one  small  drill  (about  /i-inch)  and  one 
large  drill  (about  ?a-inch),  and  use  the  rat- 
tailed  file  for  gnawing  out  anything  in  be- 
tween! For  really  small  holes,  finisliing  nails 
are  tapped  through  the  chassis  wdth  the  old 
mallet 

Screw'cWvei'S  are  rather  critical  too.  With  my 
limited  budget,  two  screwdri\'ers  must  do  for 
all  occ^^ions.  Since  the  Phillips  head  is  coming 
into  its  own,  this  is  quite  a  trick.  The  way  it's 
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KILOWATT  MOBILE   (Or  Fixed) 
LINEAR  AMPLIFIER 


■^': 


1000  WATTS  PEP  POWER  INPUT—  10  THRU  80  METERS.  SINGLE  KNOB  TUNJNG - 
PRESET  50-70  OHM  LOADING.  SIX  12JB6s  IN  GROUNDED  GRID  —  LOW  TUBE 
REPLACEMENT  COST.  BUILT  IN  ANTENNA  SWITCHING  TO  TRANSCEIVER  (LIKE  P&H 
AR-1).  CHROME  PLATED  CABINET  3"  x  12"  x  15"- TOTAL  WEIGHT  ONLY  15  LBS. 
ILLUMINATED  METER  -  MEASURES  PLATE  INPUT,  RF  OUTPUT,  EASILY  DRIVEN  WITH 
MOST  PRESENT  DAY  EXCITERS/TRANSCEIVERS.  REQUIRES  900-1200  VDC  AT  500 
MA  AVERAGE  -  1  AMP  PEAK.  PUTS  YOUR  MOBILE  SIGNAL  ON  A  PAR  WITH  FIXED 
STATIONS.  AVAILABLE  NOW  THRU  YOUR  DISTRIBUTOR. 

MODEL  LA-500M  LINEAR  AMPLIFIER $1 89.95 

MODEL  PS-1000  POWER  SUPPLY  FOR  115  VAC  OPERATION.  .  .  .$119.95 
MODEL  PS-IOOOB  POWER  SUPPLY  FOR  12VDC  OPERATION $179.95 


424  COLUMBIA  STREET 

LAFAYETTE,  INDIANA 


done  is  to  grind  down  the  blades  on  two  flat- 
bladed  drivers  (one  large—one  small)  so  the 
blades  will  mate  with  one  axis  of  the  Phillips 
head.  This  has  a  tendency  to  chew  up  the 
heads  a  bit,  but  ham  radio  is  after  all  only 
a  hobby,  and  as  I  grow  older  I  find  that 
nothing  is  perfect  anyw^y^  so  why  struggle? 
My  hacksaw  is  circa  1925  with  an  old 
grease-soaked  wooden  handle.  I  think  my 
father  used  it  for  years  out  in  the  garage  where 
it  had  several  run-ins  with  motor  oil.  It  was 
probably  a  good  thing  because  how  else  could 
a  blade  last  all  these  yeai's  without  getting  too 
mst)^?  In  case  you  didn't  know,  there's  an  ad- 
vantage to  a  blade  this  old!  Have  you  ever 
noticed  it's  difficult  to  start  a  hacksaw  cut 
without  the  blade  lumping  and  scarring  up  the 
work?  That's  because  the  blade  is  too  shaipl 
With  an  old  blade  the  teeth  in  the  middle 
are  about  worn  off  and  this  allows  a  stait  to 
be  made  easily.  After  the  cut  is  started,  it's  a 
simple  matter  to  move  the  saw  forward  and 
cut  with  one  end  of  the  blade  which  stiE  lias 
teeth.  I  hope  the  beginners  among  us  are 
taking  heed  so  diey  won't  be  taken  in  by  zeal- 
ous salesman  at  the  hardware  store*  New  tools 
aren*t  alwavs  the  best  tools! 


The  best  scriber  for  marking  Hues  on  chassis 
is  an  old  ice  pick  I  saved  from  the  1930s, 
Remember  the  cards  we  used  to  put  up  in  the 
window  to  tell  the  ice  man  how  much  ice  to 
bring  in  tliat  week? 

Long-nose  pliers  would  be  nice,  but  it  is 
felt  tliey  are  definitely  a  luxur>'.  The  author  has 
for  20  years  been  successful  in  using  a  pair 
of  diagonal  cutters  as  a  dual-purpose  took 
Any  tiling  you  can  do  with  the  long-noses,  1 
can  do  with  the  cutters!  In  fact,  I  can  save 
time  this  way.  Admittedly,  it  takes  practice  to 
bend  a  wire  around  a  terminal  with  the  cutters 
without  nicking  the  wire.  But  once  the  skill  is 
gained,  think  how  handy  it  is  to  bend  the  wire 
around  the  termntd  and  then  cut  off  the  sur- 
plus without  having  to  set  down  the  cutters 
and  pick  up  the  long-noses.  Lost  time  and 
motion! 

1  have  described  tlie  tools  used  most  often 
in  my  tool  box*  They  are  all  that  stand  between 
me  and  commercial  equipment.  I  hope  this 
has  been  an  inspiration  to  tJiose  who  hesitate 
to  become  homebrewers  because  they  have 
been  misinformed  about  the  cost  of  equipping 
a    home    workshop. 
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Jack   Myers  W5KKB 
443    Centenary   Drive 
Boton   Rouge   8,    Louisiana 


A  Simple  AC  Adaptor 


This  article  describes  an  ac  current  adai^ter 
that  will  convert  any  VOM  or  VTVM  to  an 
ac  ammeter.  With  all  parts  purchased  new  it 
should  cost  less  than  $10,  but  if  you  have  an 
old  soldering  gun  that  you  wanted  to  replace 
anyway,  the  cost  wiH  be  only  a  couple  of 
dollars.  Basically  the  circuit  consists  of  a 
soldering  gun  transformer  used  as  a  current 
transformer  with  a  load  resistance  chosen  for 
accurate  calibi'ation.  For  utmost  ease  of  read- 
ings this  resistor  is  chosen  so  that  1  volt  output 
represents  1  ampere  inputs  eliminating  the 
need  for  any  conversion  factors  or  tables. 

Safety  is  assured  by  the  complete  isolation 
of  the  input  and  output  circuits  and  by  the 
relatively  low  voltage  output.  With  the  de- 
sign shown,  provision  is  made  for  in-the-Une  or 
test-lead  current  measurements.  The  effective 
input  resistance  is  only  0,01  ohm,  which  gives 
a  voltage  drop  of  only  0T5  volt  at  15  amperes. 

The  Transfornner 

The  transformer  used  by  the  author  was 
tnken  from  an  old  W^eller  S-400  soldering  gun 
tliat  had  finally  given  up  the  ghost.  It  is 
necessar)^  that  the  primary  winding  (the  115- 
volt  winding )  be  in  good  shape  since  this 
winding  is  used  as  the  second ar>^  of  the  new 
transformer.  The  secondary  of  the  solderin  gmi 
was  copper  tubing  which  must  be  removed. 
Tliis  was  accomplished  by  cutting  off  the 
tubing  closo  to  both  ends  of  the  transfonner 
core  and  then  using  a  screwdriver  and  hammer 
to  drive  out  the  remaining  tubing,  being  care- 
ful not  to  damage  the  core  or  115  volt  winding. 

The  old  tubing  was  replaced  by  3!2  tinns 
of  no,  18  test  lead  wire,  which  fit  very  nicely. 


The  completed  transformer  was  then  wrapped 
with  a  few  tiuns  of  cardboard  for  insulation 
and  clamped  to  tlie  bottom  of  a  3**  x  4"  x  o' 
aluminum  box  with  a  U-clamp  fashioned  from 
some  thin  aluminum  stock.  The  transformer 
leads  pre\iously  used  for  the  hghts  were  not 
needed  and  were  clipped  off  \  ery  short  to  keep 
them  out  of  the  way. 

Calibration 

Calibration  is  accomplished  by  connecting 
the  adapter  to  a  meter  and  a  load  which  is 
drawing  a  known  current  and  adjusting  the 
load  resistor,  R,  for  the  correct  meter  reading. 
This  may  be  accomplished  by  either  using  a 
pot  for  R  or  by  selecting  a  fixed  resistor  that 
gives  a  sufficiently  accurate  reading*  When 
making  this  adjustment  it  is  imperative  tJuit 
there  be  a  load  remsfor  connected  at  all  times 
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1st  Choice  Among  Nation's  Amateurs ! 


Matched  Pair 


*'SSB  ADAPTER"— The  new  filter-type  SSB  generator— 
with  bandswitching  80  through  10  meters  _  ,  .  more  than 
50  db  sideband  suppression  .  .  ,  more  than  45  db  carrier 
suppression!  When  used  with  the  Viking  "Vafiant*'  or 
''Valiant  II"  it  places  275  watts  P.E,P.  at  your  command. 
Two  compact  units  and  interconnecting  cables  .  .  .  RF 
unit  is  only  8''  wide— may  be  placed  on  your  operating 
desk.  Power  supply  unit  may  be  placed  in  any  convenient 
location.  Features  built-in  multiplier  requiring  VFO  input 
only— band-pass  interstage  couplers  require  no  tuning — 
design  and  front  panel  make  operating  practicaHy  fool* 
proof.  Superb  audio  fidelity  and  balanced  audio  response; 
excellent  sideband,  spurious  and  carrier  suppression. 
Other  features:  positive  VOX  and  anti-trip  circuits  with 
buift-in  anti-trip  matching  transformer  and  adjustable 
VOX  time  delay.  With  remote  power  supply^  tubes  and 
crystal  filter,  less  microphone- 
Cat.  No,  240-305-2— Wired,  tested Net  $369.50 

INVADER— More  exclusive  features  1 1 i^in  any  other  Trans- 
mitter/Exciter on  the  market  today!  Specially  developed 
high  frequency;  symmetrical,  multi-section  band-pass 
crystal  filter  for  more  than  60  db  sideband  suppression  — 
more  than  55  db  carrier  suppression!  Instant  bandswitch* 
ing  80  through  10  meters — no  extra  crystals  to  buy^no 
realigning  necessary.  Delivers  a  solid  200  watts  CW  in* 
put:  200  watts  P.E.P.  SSB  input;  90  watts  input  on  AM! 
(25-30  watts  output^upper  sideband  and  carrier).  Built^ 
in  VFO — exclusive  RF  controlled  audio  AGC  and  ALC 
(fimiter  type)  provide  greater  average  speech  VOX  and 
anti-trip  circuits,  FuNy  TVI  suppressed.  Self-contained 
heavy-duty  power  supply.  With  tubes  and  crystals. 

Cat.  No*  240-302-2  Wired,  tested Net  $619,50 

INVADER  2000— Here  are  all  of  the  fine  features  of  the 
"Invader",  plus  the  added  power  and  flexibility  of  an 
integral  linear  amplifier  and  remote  controlled  power 
supply.  Rated  at  a  solid  2000  watts  P.E.P.  SSB,  1000 
watts  CW,  and  SOD  watts  AM  I  (250  to  300  watts  output- 
upper  sideband  and  carrier.)  Wide  range  output  circuit 
(40  to  600  ohms  adjustable).  Final  amplifier  provides 
exceptionally  uniform  *'Q".  Exclusive  '*push-puir'  cooling 
system.  Heavy-duty  multi-section  power  supply.  With 
power  supply,  tubes  and  crystals. 

Cat,  No.  240-304-2  Wired,  tested Net  $1229.00 

HIGH  POWERCONVERSION— Take  the  features  and  per* 
formance  of  your  ''Invader"  .  .  .  add  the  power  and 
flexibility  of  this  unique  Viking  "Hi-Power  Conversion" 
system  .  .  .  and  you're  **on  the  air'*  with  the  "Invader 
2000*V  Wired,  tested^  includes  everything  you  need— no 
soldering  necessary— complete  conversion  in  one  evening. 

Cat  No,  240-303-2, .....Net  $619.50 


E.F.JDHIVSDN  COMPANY 

WASECA,  MINNESOTA,   U.S.A. 


Outstanding  performance 

on  SSB,  AM  and  CW  with 

absoiutefy  no  compromise 

on  any  mode! 


**VALIANT  ir*— Outstanding  flexibility  and  performance 
— bandswitching  160  through  10  meters— delivers  275 
watts  input  CW  or  SSB  (with  auxiliary  SSB  exciter  or 
Viking  SSB  adapter)  and  200  watts  AMI  Low  level  audio 
clipping- differentially  temperature  compensated  VFO 
provides  stability  necessary  for  SSB  operation!  High 
efficiency  pi-network  tank  circuit — final  tank  coil  silver- 
plated.  Other  features:  TVI  suppression:  time  sequence 
(grid  block)  keying;  high  gain  push-to-talk  audio  built-in 
low  pass  audio  friter;  self-contained  power  supply;  and 
single  control  mode  switching.  As  an  exciter  drives  any 
popular  kilowatt  level  tubes  and  provides  quality  speech 
driver  system  for  high  power  modulators.  Provision  for 
plug-in  SSB  operation  with  no  internal  modification* 
With  tubes,  less  crystals- 

Cat-  No.  240-105-1— Kit. Net  $375.00 


Cat.  No,  240- 105-2- Wired,  tested 


Net  $495.00 
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that  current  is  applied  to  the  adapter.  If  cur- 
rent is  flowing  ill  the  primary  and  tlie  load 
resistance  is  opened,  extremely  high  output 
voltage  will  result  which  will  probably  damage 
the  meter  and  cause  a  serious  shock  hazard. 

To  calculate  the  value  for  R^  the  turns  ratio 
of  the  transformer  must  be  known.  In  the 
case  of  the  transformer  used  by  the  author, 
the  secondary  has  about  350  tm-us.  Since  the 
primary  was  wound  with  3.5  turns,  the  ratio 
is  350/3,5  -=  100,  The  mruiimum  current 
which  can  be  measured  is  set  by  the  ac  con- 
nectors, which  are  rated  for  15  amperes.  At 
this  current  the  secondar>^  current  \\  ill  be  15/ 
100  ^  0.15  amperes  and,  for  correct  calibra- 
tion, the  secondary  voltage  wiU  be  15  volts. 
Thus  the  second ar>^  resistance  must  be  15/ 
0  J5  =  100  ohms  at  a  power  of  15x0,15  ^ 
2*25  watts-  This  calcidation  does  not  account 
for  any  losses  in  the  transformer,  so  the  actual 
resistance  needed  may  vary  slightly  from  tliat 
indicated.  The  resistance  of  the  meter  will  be 
negligible  compared  to  100  olrnis  for  most 
VONfs  and  for  all  VTVM's. 

Just  to  show  what  would  happen  in  the 
event  the  resistance  opened  up  or  was  removed, 
suppose  the  primar>^  current  were  15  amperes 
and  a  5,000  ohms/\  olt  \'OM  w  as  being  used. 
The  meter  would  normally  read  15  volts.  If 
the  resistor  opened  up  the  secondary  resistance 
woiJd  be  that  of  the  VOM,  namely  5,000x 
15  ^  25,000  ohms.  The  secondary  current 
would  be  15/100:^0.15  amperes,  gi\ing  a 
secondary  voltage  of  0.15x25,000  =  3,750 
volts.  Of  course  transformer  losses  and  satura- 
tion would  prevent  this  much  voltage  output, 
but  it  does  show  why  the  resistance  should 
not  be  opened.   It  might  be  good   insurance 


to  use  hvo  resistors  in  parallel  for  R. 

Operation 

The  connector  and  cable  system  shown 
makes  it  easy  to  measure  the  current  of  any 
115-volt  device  by  plugging  it  into  Jl  and 
plugging  PI  into  an  extension  cord.  In  some 
cases  it  may  be  desirable  to  have  regular  test 
leads  with  clips;  for  example,  when  measuring 
filament  current.  In  this  case  the  clip  leads  are 
plugged  into  PI  and  a  shorted  plug  into  Jl, 

There  are  numerous  uses  for  the  adapter.  It 
can  be  used  to  measure  actual  current  to  a 
device  so  that  the  proper  fuse  can  be  selected. 
If  the  proper  current  for  a  device  is  known, 
the  actual  current  may  indicate  whether  im- 
proper operation  is  caused  by  a  short  or  an 

open. 

To  facilitate  power  measurements,  a  dp  dt 
switch  may  be  added  to  switch  the  meter  across 
the  ac  line  for  easy  measurement  of  the  voltage. 
If  direct  power  reading  is  desired,  a  load  resist- 
ance corresponding  to  the  line  voltage  being 
used  can  be  substituted  for  R,  For  a  115-volt 
hne  the  resistance  should  be  l<15xR,  for  120- 
volts,  1.20xR.  Under  these  conditions  the 
meter  wiU  read  directly  in  hundreds  of  watts. 
A  50-ohm,  1-watt^  resistor  in  series  with  a  100- 
ohm,  2- watt,  pot  would  provide  power  readings 
for  normal  line  voltages,  A  scale  can  be  cali- 
brated to  common  voltages  vidth  a  special  mark 
for  the  ac  cunent  position  (the  100-volt 
position)* 

In  conclusion,  t}\e  author  would  like  to  ex- 
press his  thanks  to  Brooks  Page  K5LRQ  for 
his  assistance  in  testing  and  calibration  of  the 
adapter. 

,  .  .  W5KKB 


Ifaving  trouble  pulling  cables  through 
the  attic  or  ceUar?  Do  you  dread  go- 
mg  up  in  that  boiling  hot  attic,  crawl- 
ing on  your  belly  in  dirt  and  soot? 
Eliminate  all  tfiat  with  a  eoine-a-long, 
A  mjiist  in  some  shacks  .  ,  . 


Earl   Spencer   K4F0U 
1413    Davis  Dr. 
Ft,   Myers,   Flo. 


Come 


a 


Longs 


The  recent  erection  of  a  75'  tower  created 
an  uproar  from  the  XYL  that  was  probably 
heard  up  tliar  in  yankee  land.  The  raison  is 
that  the  tower  is  in  the  shape  of  a  monstrous 
class  A  transmission  pole  rising  some  63'  out 
of  the  ground  just  four  fti  L  from  the  corner  of 
our  rambhng  Florida  ranch  house.  To  her  the 
tower  represents  an  ugly  wooden  pole,  slightly 


crooked,  which  was  planted  right  where  a 
royal  palm  should  have  gone,  not  to  mention 
the  fact  that  the  complete  setup  towers  some 
60  odd  fe^t  above  the  roof  of  the  house  in  a 
neighborhood  where  the  highest  structure  was 
built  by  mother  nature  and  grows  a  mere  thiily 
feet,  I  haven't  heard  from  the  neighbors  yet 
although    I   have   felt    the    temperature    drop 
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BANDIT     20  0  0A 

LINEAR  AMPLlFrER 

Amateur   Net  $575.00 

Grounded  grid  operation,  2000  watts 
PEP,  IDO  watts  drive  required.  80-40- 
20-15-10  meters.  Relay  operated  by 
exciter.  Compact  self  contained  solid 
slate  power  supply.  Size:  14^^^  x 
BW  X   14",  45  lbs, 

IOWA   CITY,   IOWA 


when  I  drive  by.  I  wonder  why  tlie  XYL's  lia\  e 
such  a  warped  sense  of  beauty.  The  gang 
thinks  it's  the  living  end,  however  this  is  an- 
other ston*  so  we  shall  go  on  from  here. 

Needless  to  say,  all  antennas  need  feed  lines 
and  the  best  way  is  the  shortest  and  sbaightest 
way  which  w^ould  have  been  right  across  our 
white  tile  ruof  some  50  ft  to  tlie  shack  and 
then  draped  somehow  down  the  front  wall  of 
the  house  to  the  entrance  point  of  the  shack. 
I  can  hear  everyone  saying  what's  wrong  with 
going  that  way  but  I  could  also  hear  the  XYL 
exploding  again ^  so  rather  than  risk  running 
the  gamut  with  the  wife  again  I  did  a  bit  of 
thinking  (which  was  the  hardest  part)  to  find 
another  way. 

I  thought  of  running  around  the  eave  of  the 
house  but  this  would  have  added  some  40  ft 
of  coax  cable  to  the  feed  line  that  w  as  already 
over  100  ft  long  so  this  way  was  out.  I  had  to 
find  a  shorter  route  and  that  left  only  one  w^ay 
to  go;  through  the  attic,  and  I  say  the  word 
attic  without  trying  to  laugh.  That's  what  they 
call  the  space  inside  the  roof  here  in  sun  land. 
It  is  actually  just  a  hot  dark  and  very  dirty 
crawl  space  w^iich  is  scarcely  24"  high  at  the 
highest  point  right  under  the  ridge,  through 
wluch  no  man  should  ha\ e  to  crawl  or  wiggle 
some  50  ft.  and  back  over  ceihiig  joist  more 
than  once.  To  make  matters  worse  the  en- 
trance to  this  fabulous  place  is  always  in  the 
center  of  the  house  in  the  hallway  or  worse 
yet  in  a  closet,  which  means  emptying  die 
closet  to  gain  access  to  the  hole  in  the  ceiling. 
Either  way  again  crosses  the  XYL*s  little  tern* 
per  who  just  can*t  stand  her  clotlies  (it*s  always 
her  closet)  dumped  on  the  bed  or  floor  not  to 
mention  all  that  dirt>'  wire  in  the  Uvingroom 
along  with  stepladders,  dirt,  etc.  I  have  come 
to  die  conclusion  that  the  more  we  stay  out 
of  our  wives  houses  the  better  off  we  will  be- 
So  if  you  are  in  this  fix  and  have  decided  to 
build  a  come-a-long  tlie  first  step  is  to  install  a 


TELETYPEWRITER 
EQUIPMENT  AND  COLLINS 

51J2,  51 J3,  R-390A/URR  Receivers  (.50-30,5 
MC).  Teletype  Printers  #14,  #15,  #19,  #20, 
#26,  #28,  Kleinschmidt  Printers  #TT-4A,  TT-76, 
TT-98.  Telewriter  Frequency  Shift  Converter- 
Boehme  Keyers  for  CW-  For  general  information 
&  equipment  list,  write 

ALLTRONICS  HOWARD  CO., 
Box   19,  Boston    1,  Mass.  Richmond   2-0048. 


r\CM  m      Samples    25c    (refuficTabte)    WHdcal    Press,    6707 
UakS      Beck  Ave.,  North  Hollywood,  Calif. 


HARMONIC/TVI 
PROBLEMS??? 


6  METERS 

TUNABLE  LOW^PAS^  MAVERICK 

The  only  low-pass  filter  designed  eipressly  fot  6fQet«fs. 
With  9  iodividually  shielded  scclions  ^d  5  stages  tun- 
able foftoiag  a  com  posit  filter  of  iiiiequaled  perform  a  nee* 
I  DB  loss.  Handles  400  watts  PL  35  DB  rejection.  Size 
5*'  by  2"  by  3\  AMATEUR  NET  ii495 

MAVBRICK  II  WITH  POWER  MOSnOR 
Same   as  above  but  with  6  meter  power  indicator  call- 
brated  in  watts  output.  Indicator  Size  4"  by  4"  by  4H"* 
Slant  Face.  Reads  0-50.  0-400  watts. 

AMATEUR  NET  134.95 

2  METERS 

BASO'PASS  MODEL  BP-IU 

A  narrow  band-pass  filter  with  6  inc  pass  band  and  146 

mc  center  frequency.  1  DB  insertion  loss.  SS  DB  atteii« 

uation  of  harmonics.  Handles  up  to  ISS  watts  PI. 

Si^e  4"  by  2W'  by  2%".  AMATEUR  NET  tlLBS 

MODEL  FBIO 

Five  separate  filters  housed  in  one  package  and  selected 
by  a  front  panel  switch.  Each  filter  is  tuned  for  maximum 
attenuation  of  the  second  harmonic  for  that  particular 
band.  Attenuation  -  35  DB.  Handles  up  to  1  kw.  Size 
5'  by  6"  by  4".  AMATEUR  NET  $24-75 

Write  fot  complete  brochures.    See  your  local  dealei. 
Manufacturers  of  the  finest  UHF  TV  Converter 


IM 


INSTRUMENTS,  INC 


DEPOT  SQUARE  h 
DIVISION  STREET 
SOMERVILLE,  NJ. 
TEL:  722-6311 
AREA  CODE  201 


NOVEMBER  1963 


45 


^■  I  0  *Pvir  PtPt 


PVC  "L 


2'Je4'  *>L*Tes 


new  entrance  to  the  iipstairs  dnngeon,  prefer- 
ably out  of  duurs,  I  cut  one  in  the  caiport 
ceiling  right  under  the  ridge  and  big  enough 
to  get  through  witliout  going  on  a  diet,  so 
some  of  my  problems  were  solved,  I  still  had 
to  get  the  hnes  down  the  walls  to  the  shack 
and  this  is  a  problem,  as  the  only  wall  I 
would  enter  was  an  outside  wall  ^^hich  has 
virtually  no  space  over  it  in  the  attic  due  to 
the  rafters  resting  on  tlie  walL  I  had  to  go  into 
this  wall  and  so  I  continued  on  my  merry  way 
by  attempting  to  cut  a  hole  through  the  plates 
at  the  top  of  the  wall.  T  SnaUy  managed  it  1)\ 
using  an  electric  drill  fastened  to  a  four  ft 
board  \Nilh  a  right  angle  chuck  in  the  drill  and 
a  21®"  circle  cutter.  It  took  some  time  but  the 
hole  was  drilled  eventuall} . 

To  give  explanation  to  such  an  elaborate 
setup  just  to  run  a  few  feedlines,  I  can  only 
say  that  the  drawings  will  speak  for  them- 
selves and  give  reasons  for  the  need.  Note  in 
the  drawing  the  points  marked  "A/*  At  tliis 
point  the  roof  rafter  passes  the  ceiling  joist 
forming  a  sharp  V  which  invariably  hangs  on 
to  anything  that  is  pulled  b>'  it  on  its  way  out. 
I  fought  this  particular  point  through  three 
feed  lines  and  finally  vow^ed  that  I  wuuld  go 


SHIELD    NARROWED    TO 
3/4     TO  FIT   AIR   SPACE 


CONCRETE   WALL 
FURRiNG   STRIP 
PLASTER 


ALTERNATE     FOR    MASONRY    WALL 


Up  in  the  hole  just  once  more,  which  is  w^hat 
finally  led  to  the  Come-a-long, 

After  much  thought  and  a  couple  of  807's  I 
found  an  answer  which  has  been  a  blessing 
ever  since.  Who  else  can  run  75  feet  of  RG-8 
through  a  gable  end,  over  50  feet  of  open 
ceihng  joists^  dowoi  through  a  wall  and  into 
the  shack  in  five  minutes  all  by  himself?  I  can, 
now,  and  so  can  you  after  building  yourself  a 
Come-a-long! 

In  the  installation  of  one  tfiere  are  a  few 
points  to  avoid  or  you  can  be  in  as  much 
trouble  as  when  you  started.  This  piping  is  a 
commonly  used  material  called  PVC.  It  is 
plastic,  usually  black  in  color  and  ratlier  hard 
in  textme  although  quite  soft  to  cut.  A  pocket 
knife  or  hacksaw  wiU  do  a  good  job.  It  is 
recommended  that  the  pipe  be  joined  with  a 
special  glue  made  for  P\"C,  however  pipe 
damps  can  be  xised  instead  if  tightened  se- 
curely. PVC  is  mated  by  the  slip  Joint  method 
which  results  in  smooth  joints  inside  the  pipe. 
It  can  be  purchased  from  any  plumliers  supply 
liouse  and/or  most  hardware  stores  and  is 
nominal  in  price,  ranging  around  15c  a  lineal 
foot.  Tw^o  or  tluree  elbows  will  be  needed  in  an 
average  job  and  they  cost  aI>out  75c  each, 
M>'  job  cost  ran  about  $6.00. 

A  few  rules,  if  followed  closely,  will  result 
in  a  good  job.  Do  not  bend  the  pipe  more 
than  a  few  degrees  or  it  will  kiuk.  Be  sure  to 
clean  inside  of  the  pipe  after  making  a  cut. 
Lastly  make  certain  the  pipe  is  fasten txl  secure- 
ly or  it  may  be  pulled  apaxt  while  in  use. 

If  you  can  lam  the  piping  from  the  shack 
wall  to  the  outside  en h  nice  point  of  your 
antenna  system  this  will  be  the  best  t\^e  of 
installation 5  however  I  ran  mine  only  far 
enough  to  b}^ass  the  bad  obstniction  points 
and  get  die  cable  out  in  the  clear.  If  you  iiin 
the  entire  length  you  will  not  need  the  sheet 
metal  entrance  trough  such  as  I  used.  As  you 
read  on  you  will  see  die  need  of  this  entrance. 
If  you  follow  my  s>'stem  it  is  a  must  as  it  posi- 
tively chamiels  the  line  into  the  pipe  without 
hanging  it  up  on  the  mouth  of  it,  I  learned 
this  the  hard  way  and  liad  to  go  back  up  in 
tlie  attic  again  to  instaU  the  trough.  The  trough 
can  be  made  from  any  scrap  sheet  metal  or  a 
large  tin  can  which  is  cut  open  at  both  ends 
and  flattened  out.  Shape  to  suit  the  individual 
job. 

When  the  piping  is  completed  there  remains 
one  more  ticklish  job  before  you  are  finished, 
wliich  is  running  the  first  line  tlirough  the 
pipe.  This  is  the  lead  line  and  remains  in  the 
pipe  system  at  all  times.  The  best  way  to  in- 
troduce this  line  is  with  the  help  of  an  elec- 
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trician's  snake  if  it  is  possible  to  borrow  one. 
If  you  can't  borrow  one  then  try  a  very  stiff 
piece  of  heavy  wire.  When  the  snake  is  run 
into  the  shack  tie  tlie  come-a-long  onto  it  and 
puU  it  back  out  bringing  the  other  line  out 
with  it.  Now  go  back  to  the  other  end  and 
tie  a  large  knot  in  the  line  and  again  go  to  the 
other  end  and  continue  to  pull  the  line  until 
the  knot  appears.  You  now  have  twice  the 
amount  of  line  that  is  needed  to  make  the 
journey  through  the  pipe.  Pull  about  ten  more 
ft.  or  so  iar  added  preuuution  and  cut  die  line. 
You  now  have  a  Come-a-Long. 

Once  the  line  is  fed  dnough  the  pipe  it 
remains  so  for  all  time  and  at  no  time  should 
it  be  pulled  tlnough  the  pipe  in  either  direc- 
tion beyond  the  knot  whieli  marks  the  center 
of  the  line.  To  use  the  line  pull  it  through  till 
you  ha\^e  the  knot  accessible.  Now  fasten  cable 
or  \s'hate\er  is  to  be  pulled  through  to  the 
line  by  the  knot  wdtli  electrical  tape,  using 
plentv^  to  make  certain  Uiat  it  is  not  pulled 
free  of  the  line  \\^hile  in  the  pipe.  Do  not  make 
a  bulge  in  the  line  nor  any  projection  that 
may  catch  in  the  pipe.  Lay  your  cable  neatiy 
in  a  coil  that  will  pay  out  freely  and  then 
pull  the  line  back  through  from  the  other  end 
bringing  the  cable  with  it<  Remember  not  to 
pull  the  line  too  far  beyond  the  knot  or  the 
other  end  may  be  lost  in  the  pipe.  Feeding  a 
new  line  through  the  pipe  is  very  difficult 
when  there  are  other  lines  present.  When  pull- 
ing a  cable  use  a  slow  steady  pull  and  do  not 
jerk  if  it  seems  to  hang  up.  Pulling  it  back  a 
few  ft,  will  generally  free  it  so  that  it  will  pull 


the  rest  of  the  way  through* 

It  is  a  good  idea  to  put  some  sort  of  a  stop 
on  each  end  of  the  pulling  line  to  prevent  its 
being  pulled  completely  tlirough  the  pipe. 
When  not  in  use  the  line  can  be  coiled  up  in 
a  neat  bundle  and  tied  out  of  the  way*  You 
will  come  up  \\ith  ideas  of  your  own  which 
will  suit  your  needs  and  you  wiQ  be  glad  you 
spent  the  time  and  money  on  it  the  first  time 
you  use  it.  I  have  just  pulled  my  fifth  cable 
through  without  a  hitch  and  the  XYL  didn't 
even  know  I  was  doing  it. 

For  those  of  vou  tluit  do  not  have  a  frame 

If 

house  or  wall  to  go  down  through  but  must 
feed  through  the  air  space  between  a  block  wall 
and  the  plaster  the  alternate  for  a  masomy 
wall  insert  will  probably  be  die  solution* 
Everydiing  remains  the  same  except  the  man- 
ner  of  instalhng  the  pipe  at  the  toi3  of  the 
walk  Here  you  will  have  to  reduce  the  pipe 
opening  to  match  the  available  space  where 
the  cable  will  enter  the  wall.  Tliis  can  best  be 
done  with  a  home  brew  metal  shield  fastened 
between  the  pipe  and  the  opening  in  the  w  alL 
Make  the  portion  of  the  shield  which  goes  into 
the  wall  space  about  5"  wide  at  the  bottom 
end  to  allow  the  cable  to  spread  out  a  bit  as 
the  cables  will  have  to  nm  next  to  one  another 
as  tins  air  space  is  generally  only  %'\  As  a  last 
resort  you  could  enter  the  shack  through  the 
ceiling  plaster  but  make  it  neat  if  you  do. 

There  it  is.  Never  again  will  I  dread  putting 

up  a  new  antenna  because  I  have  to  pull  lines 
through  the  attic.  .  .  .  K4FQU 


Ham  Weathervane 


W2NSD 


Perhaps  you Ve  never  priced  a  weathen  ane. 
Alter  seeing  the  first  ad  by  Out-O-Door  Pro- 
ducts I  immediately  went  to  my  trusty  mail- 
order catalog  and  found  that  the  cheapest 
diey  had  was  almost  double  the  $4.75  Out 
asks  (postpaid,  by  George),  Since  I  frequently 
find  myself  bogged  down  in  QSO's  just  Hke 
ever\^one  else  I  thought  that  the  least  I  could 
do  while  tr>dng  to  think  of  somediing  intel- 
Ugent  to  comment  about  was  to  gi\e  an  ac- 
curate report  on  the  weather,  including  the 
wind  direction. 


Out  has  quite  a  weadaervane  •  .  ,  beautifully 
balanced  and  extiemely  sensitive  due  to  a 
ball  bearing  movement*  It  is  made  out  of  alum- 
inum so  you  don't  have  to  climb  up  and  paint 
the  dratted  tiling  every  year  or  so.  It  is  30''' 
long  (much  bigger  than  most  weathervanes ) 
so  you  can  see  it  from  die  odier  end  of  town 
if  you  want. 

You  would  do  alright  with  this  gadget  at 
$9,95  p  .  *  and  at  $4.75  you  would  do  well 
to  send  immediately  before  tibey  find  out  what 
their  product  is  really  worth. 
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and  the    TUZ   terminal  taut 


Frank   Von    Brunt   W3TUZ 
1003   No.   Belgrade   Road 
Silver  Spring,   Md. 


This  terminal  luiit  is  the  thiiJ  type  of  a 
series  of  transistor  terminal  units  that  ha%^e 
ijt*en  built  over  the  past  few  years.  The  initial 
effort  was  the  usual  first  efTort,  wljeiein  the 
design  procedure  was  merely  to  take  the  cir* 
cuit  of  a  vacuum  tube  terminal  unit  and  re- 
place each  circuit  by  the  equivalent  transistor 
circuit— a  grand  total  of  seven  transistors.  It 
worked  after  a  fasliion,  but  alas,  the  fashion 
was  not  very  good.  The  second  generation  of 
the  series  used  only  tlnee  tiansistorSj  did  an 
appreciably  better  job,  and  was  diiphxated 
by  a  considerable  number  of  the  local  gang. 
These  units  have  been  giving  good  service  for 
the  last  two  years.  While  the  design  was  sim- 
ple and  the  performance  was  as  good  as  the 
average  ham  terminal  unit,  it  was  not  as  good 
as  the  best  of  them.  This  model,  Mark  III  if 
you  will,  is  the  result  of  continuing  efforts  to 
increase  its  effectiveness  and  has  performance 
that  is  as  good  as  the  besi:  and  superior  to 
most.  In  the  process  transistors  have  been 
added  and  the  circuit  cx>mplexity  increased 
somewhat,  how^ever  the  results  have  fidly  jus- 
tified these  changes- 

Tliis  terminal  unit  was  designed  solely  for 
performance— the  only  limitation  that  we  put 
on  complexity  was  that  it  be  readUy  built  by 
the  average  ham.  In  terminal  units  there  are 
three  areas  in  w  hich  you  can  seek  better  per- 
fDiTnance--first  is  in  the  basic  electronics  of  the 
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AMPLIFIER 


FILTER 
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unit,  hmiters,  adders,  tiiggers,  and  selector 
magnet  circuitry;  second  is  the  area  of  filters 
independent  of  the  electronic  circuitry;  and 
tliird  are  the  retiming  and  signal  processing 
techniques  used  in  regenerative  repeaters.  This 
terminal  unit  does  an  excellent  job  in  the  first 
area,  while  in  the  second  area— filters,  it  uses 
good  basic  design  and  includes  optional  plug 
in  facilities  for  those  who  w^ant  to  build  and 
use  the  better  types  of  modem  filters.  It  in- 
corporates no  facilities  for  retiming,  but  tlie 
design  is  such  that  this  may  easily  be  incor- 
porated later  if  it  is  desired.  At  this  stage  in 
the  game  regenerative  repeaters  are  relatively 
rare  in  ham  TU's  but  diere  is  no  reason  that 
it  could  not  be  added  later  on,  for  a  transistor 
unit  should  not  be  too  difficult  to  build. 

When  we  finished  the  prototype,  we  took  it 
o^er  to  the  shack  of  W3P\^V  to  compare  it  with 
the  multitube,  relay  rack  mounted  monster 
which  has  earned  him  first  place  in  a  number 
of  RTTY  sweepstakes  ct>ntests>  We  set  up  tw^o 
terminal  units,  two  printers^  and  tt>nneeted 
the  resulting  maze  to  a  common  receiver.  Then 
off  w^e  went,  searching  for  lousy  signals  so 
we  could  compare  performance*  The  lousy 
signals  were  relatively  easy  to  find!  The  result 
was  a  draw— tlu  re  was  substantially  equal 
performance  by  both  units,  but  the  size  dif- 
ferential was  rather  horrendous  to  contem- 
plate.   The   total   power   consumption    of   the 
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HX^3Q   6-METER   SSB   TRANSMITTER 

Most  of  the  SSB  signals  on  6  meters  today  ema- 
nate from  Heathkit  HX-30's  because  of  the  extra 
value,  quality,  and  features  this  fine  transmitter 
offers.  The  versatile  HX-30  provides  three  types 
of  transmission,  SSB  (upper /lower  sideband), 
AM  &  CW,  Its  stable  VFO  with  special  anti^ 
backlash  helical  gear  drive  assures  velvet-smooth 
tuning  and  a  phasing  type  SSB  generator  plus 
heterodyne  circuitry  permits  operation  as  clean  as 
any  low  band  unit.  An  audio  filter  limits  band- 
pass for  improved  sideband  suppression... gives 
your  signal  extra  "punch''  and  readability  under 
adverse  conditions.  Other  features  inchide  grid- 
block  keying  with  key  click  filler,  two  crystal 
positions  for  net  or  MARS  operation,  push-to-talk 
circuitry  and  built-in  VOX  with  anti-trip  circuitry. 
Delivers  10  watts  PE.P  RF  output  to  antenna. 
Covers  50-54  mc  in  four  1  mc  segments.  Order 
your  HX-30  now  and  save  with  Heathkit! 

Kit  HX-30. .  .46  lbs..  .  *na  money  dn., 

$18   mo. ,$189.95 


HA-20   6-METER    LINEAR   AMPLIFIER 

A  perfect  style  and  performance  mate  for  the 
Heathkit  HX-30  SSB  Transmitter!  The  HA^20 
Linear  Ampltfier  provides  the  extra  power  you 
need  for  reliable  communications  during  band 
openings.  Efficient  design  requires  just  2.5  to  10 
watts  RE.R  driving  power  for  a  full  70-watts 
RE.R  output  to  the  antenna.  Its  tuned-grid  input 
permits  a  variety  of  drive  power  levels  and  the 
tuned,  link-coupled  output  easily  matches  any  50 
to  75  ohm  coaxial  transmission  line.  Complete 
RF  shielding  minimizes  TV  interference  and  adds 
high  circuit  stability  for  consistently  fine  perform- 
ance* The  push-pull  6146  final  amplifiers  are  neu- 
tralized for  maximum  stability  and  fan  forced*air 
cooled  for  long  tube  life.  Panel  metering  of  final 
grid  current,  plate  current,  and  relative  power 
output  is  also  featured.  Order  these  two  fine  rigs 
now  or  add  the  linear  at  any  time  for  extra  power 
on  six! 

Kit  HA-20. .  .38  lbs,.  .  ,  no  money  dn<, 

$10  mo ,  - .$99.95 
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See  the  wide  array  of  Heathkit 
Amaleuf  Radio  equipment  avaiJ- 
able  at  tremendous  do-it-your- 
self savings!  Everything  you  need 
in  •"mobile"  and  "fixed"  station 
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free  copy  today! 
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Fig,    3a 
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Fig.    3b 

eiitiie  transistor  unit  was  less  than  that  of  the 
Biial  tube  of  the  vacuum  tube  unit*  A  second 
test  was  made  %\^hen  I  visited  a  friend  who 
had  a  printer  but  no  terminal  unit.  Aside  from 
his  disappointinent  at  not  being  able  to  use 
Ills  polar  relay  or  the  cubic  foot  of  boat  anchor 
he  had  for  the  local  loop  supply,  all  went  well. 
We  even  called  in  on  a  local  ARMS  RTTY  net 
for  an  hour  driU  period •  By  the  end  of  the 
drill  period  it  was  quite  evident  that  we  were 
copying  as  much  as  the  XCS— and  as  ray  friend 
remarlcecL  he  was  using  aa  seven-foot  relay 
rack  full  of  equipment! 

As  for  the  specifics,  it  is  basically  a  transistor 
terminal  unit,  completeh^  electronic  and  self 
contained:  no  rela>s,  polar  or  otherwise,  are 
used  to  cause  hash  and  get  out  of  adjustment, 
and  no  separate  power  supplies  are  needed. 
You  feed  the  audio  tones  from  tlie  receiver, 
plug  in  the  selector  magnet  of  the  printer,  and 
you  are  in  business.  It  iilso  provides  local  cx>py 


and  cuucunently  an  ad]ustable  FSK  bias  volt- 
age for  use  when  transmitting.  The  only  ex- 
ternal circuiby  necessary  is  tlie  conventional 
transistor  or  diode  frequency  shifting  network 
on  your  oscillator* 

The  design  of  the  unit  is  straight  forward. 
The  basic  functions  are  given  in  the  block 
diagram  in  Fig,  L  The  audio  input  from  the 
receiver  is  first  fed  through  a  simple  >*et  effec- 
tive limiter  consisting  of  two  silicon  junction 
diodes,  Dl  and  D2,  Since  the  peak  voltage 
across  either  diode  is  limited  by  the  forw^ard 
conduction  voltage  of  the  other  diode,  tlie  FIV 
requirements  are  negligible  and  practically  any 
sihcon  jinietion  diode  is  usable.  The  output  of 
the  limiter  is  then  amplified  b\^  transistor  Ql 
and  tlie  output  is  fed  to  the  two  filters.  The 
outi>ut  bansformer  Tl  is  an  ordinary  tube 
type,  2000  ohms  to  voice  coil.  Special  tran- 
sistor transformers  are  available,  but  tliey  are 
usunlly  more  expensive  and  often  less  efficient, 
\\  hile  the  saving  in  space  is  not  too  significant. 

The  low  impedance  oul5)ut  of  the  trans- 
fornier  is  ideid  for  coupling  to  the  usual  toroids 
used  in  the  filters,  since  relatively  few  tmns 
are  needed  and  the  number  can  be  easily  ad- 
justed to  equalize  tlie  outj)uts  of  tlie  two  chan- 
nels. 1  lie  dpdt  switch  following  tlie  filters  pro* 
vides  for  mark-space  reversal.  This  is  neces- 
sary  in  cases  wliere  the  ti-ansmitting  station 
has  the  mark  and  space  frequencies  reversed, 
and  is  quite  handy  when  you  have  your  bfo 
on  the  wrong  side  of  the  signal  since  it  is  far 
easier  to  tlirow  tlie  switch  than  to  retime  the 
receiver.  The  outjiuts  of  the  two  filters  are  tlien 
rectified  by  diodes  D3  and  D4.  These  are 
placed  so  diat  you  have  opposite  polaiity  and 
the  outputs  are  filtered  and  summed  in  RC  net- 
works. If  you  have  equal  signals  in  both  chan- 
nels and  equal  outputs,  tlie  summed  voltage 
vdll  be  zero— thus  you  have  the  usual  cancella- 
tion chaiacteristies  of  an  FM  cUscriminator. 
Capacitor  C7  and  switch  SW2  are  provided  so 
that  you  may  clioose  either  ac  or  dc  coupling. 
Briefly  stated,  in  the  ac  position  (SW2  open) 
the  magnet  current  will  be  switched  on  a 
change  in  the  level  of  voltage  from  the  dis- 
criminator but  the  resting  position  may  he  ad- 
justetl  so  that  tlie  machine  does  not  run  open 
when  no  mark  tone  is  being  received.  This  is 
quite  convenient  in  eliminating  the  various 
misprints  one  gets  when  the  mark  tone  is  tern- 
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MODEL 
TA-36 


for  10-15-20 

meters 


Incomparable  is  the  ward  for  TrapMasLer 
and  terrific  is  the  word  for  the  TA-36* 


Amateur  Net  $132.10 


The  new  clean- fine  TA-36  *  .  .  the  three  band  beam  that  will  give  your  signal  that  DX  punch! 

This  wide  spaced,  sfx  element  configuration  employs  4  operoting  efements  on  10  meters,  3  operating 

elements  on  15  meters  and  3  operating  elements  on  20  meters. 

Automatic    bandswitching    is    accomplished   by   means   of  exclusive  design  high    impedance^   parallel 

resonant  '*Trap  Circuits".    Built  for  operation  at  maximum  legal  amateur  power. 

Traps  ore  weather  and  dirt  proof  offering  frequency  stability  under  oil  weather  conditions*    Just  one 

coaxial  feed  fine  is  needed.    52  ohm,  RG-8AJ  is  recommended* 

Antenno   comes  complete  with   illustrated    instruction   booklet  and  color  coded  elements  for  ease  of 

assembly* 

SPECIFICATIONS  and  PERFORMANCE  DATA:    Forward  gain  on  10  meters  is  9  db.,  on  15  meters  is 

8,5  db.  and  on  20  meters  Is  8  db.     Front-to-back  is  20  db,  or  better  on  all  three  bands.    SWR  is  1.5/1 

or  better  at  resonance.     Transmission   line  -  52  ohm  coaxioL     Maximum  element   length  is  29  feet* 

Boom  length  is  24  feet.     Turning  radius  is  19'  3'*-     Assembled  weight  is  69  pounds.    Wind  load  (ElA 

Stondard]  is  210J  pounds.    Wind  surface  area  is  10.7  square  feet. 


MODEL  TA-33 

for  10^  15  and  20  meters* 


Three     element    beam    provides    out- 
ceptfonally    broadband    for    excellent 
trap     design    provides    resonant    fre- 
handles  full  KW,  amplitude  modulated* 
proof*        Element    center    sections    of 
Boom    requires    no    bracing.        Heavy 
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Amateur  Net  $104.75 

standing  performance  on  10,  15  and  20  meters.  Ex- 
results  over  full  Ham  bandwidth.  Exclusive  MOSLEY 
quency  stability  under  all  weather  conditions.  Easily 
Traps  enclosed  in  aluminum  are  weather  and  dirt 
double    thickness    6061-T6   aluminum   to   reduce   sag. 


duty  universal  mounting  plate  fits  masts  up  to  V/2** 
OD-     Feed  with  one  coax  line.     RG*8/U  is  recommended* 

SPECIFICATIONS  and  DATA:  Fwd.  gain  up  to  8  db.  Front-to-back  is  25  db*  SWR  is  1*1/1  or  less, 
at  resonant  frequencies.  Maximum  element  length  is  28  feet*  Boom  length  is  14  feet.  Turning  radius 
is  15.5  feetp  Assembled  weight  is  40  pounds.  Wind  surface  area  is  5*7  square  feet*  Wind  load  is  114 
pounds*    Shipping  weight  is  53  pounds. 


MOSLEY  Electronics  /nc. 


4610  N.  Lindbergh  B/vc/*, 


Bridgeton^  Mo-,  63044, 
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Fig.    5o 

poraiily  lost,  and  also  provides  protection 
against  the  effects  of  a  continuoiis  unu^anted 
signal  in  either  of  the  two  channels.  In  tlie 
dc  position  (SW2  closed)  yon  have  a  greater 
range  of  adjnstment  foi'  various  types  of  dis- 
tortion, although   there  is  still   a  considerable 


range  of  adjustment  available  with  ac  coupling. 
Potentiometer  R8  is  a  sensitivity  level  control 
and  finnishes  protection  on  occasion  against 
misprints  caused  by  relatively  weak  unvvantctl 
signals.  Tt  should  be  adjusted  for  optimum 
copy,  \\1ien  interference  is  not  a  problem  it 
should  nonnally  be  set  so  that  the  typical  volt- 
age swing  at  its  output  is  equal  to  the  range 
of  vohage  adjustment  obtainable  from  R14. 
This  permits  the  \^^dest  range  of  adjustments 
for  distorted  signals  with  maxinium  sensitivity. 

Switch  SW3  has  three  positions:  local,  re- 
ceive, and  transmit.  The  local  and  the  transmit 
positions  are  the  same  except  for  the  extra  set 
of  contacts  which  are  used  for  station  control 
on  transmit.  With  RTTY  your  hands  have  mora 
tiuui  enough  to  do— one  switch  is  plenty!  The 
resistor  netxvork  R9  and  Rll  and  zener  diode 
Do  give  a  variable  output  voltage  for  c*on* 
trolling  the  frequency  shift  of  the  oscillator  of 
tlie  transmitter  and  at  tlie  same  time  provide 
a  voltage  to  the  subsequent  stages  (via  re- 
sistors RIO  and  R13)  which  furnishes  local 
copy*  The  FSK  vulluge  can  also  be  used  for 
keying  an  AFSK  oscillator  if  you  want  to  join 
the  2  meter  RTTY  gang. 

Transistors  Q2  and  Q3  fonn  a  complement 
tary  emitter  follower,  providing  both  isolation 
and  impedance  transformation,  the  circuit  be- 
ing analogous  to  the  conventional  vacuum  tul)e 
cathode  follow^er.  The  complementaiy  cir- 
cuitry provides  for  equally  effective  operation 
on  both  rising  and  falling  wavefoniis.  Tran- 
sistors Q4  and  Q5  form  a  Schmitt  tiigger  and 
the  output  frimi  the  collector  of  Q5  is  a  square 
wave— regardless  of  the  shape  of  the  input 
signal.  Potentiometer  R14  provides  an  ad- 
justable trigger  level  for  tliis  circuit  and  per- 
mits a  wide  range  of  adjustment  for  distortion 
of  the  incoming  signah  Transistor  Q6  perfoiTns 
three  fimctions:  it  ser\^es  as  a  bnfFer-amplifier 
(mostly  buffer)  betw^een  the  Schmitt  trigger 
and  the  switching  transistor  (QT),  it  provides 
the  phase  reversal  which  is  necessary  for 
using  the  FSK  voltage  for  local  copy,  and  it 
peiTnits  the  application  of  a  positive  bias  to 
the  switching  transistor  to  assure  effective  cut* 
off  of  the  transistor. 

Transistor  Q7  is  simply  a  s\\ itch  to  turn  the 
selector  magnet  current  off  and  on.  Since  the 
input  is  a  square  wave  (i*e.  either  off  or  on) 
the  actual  power  dissipation  is  very  low.  The 
steady  state  dissipation  is  100  milliwatts  or  less 
in  either  the  off  or  on  state,  and  during  sv^^itch- 
ing  it  reaches  an  instantaneous  peak  value 
of  about  1  watt.  The  average  power  dissipa- 
tion on  continuous  reversals  (RYRYRYRYHY 
..-..)    sfiould  not  exceed   150  milliwatts. 
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Linear 
Amplifiers 
80-2  Meters 

Mono-band  Units 

10  watts  drive  required 


Model  500     500  watts  SSB  and  CW,  250   watts   AM,    1    4X150    final,    built-in 
silicon  power  supply  and  blower.  Price   only   $149.95 

Model   1000      1000  watts  SSB  and  CW,  500  watts  AM,  2  4X150  finals,  built-in 
silicon  power  supply  and  blower.  Price   only  $199.95 

All  units  housed  as  above  picture.  Size  7"  high  x   15"  wide  x  9"   deep.   Please 
specify  band  when  ordering. 


J& 


P.  O.  Box  266      Eatontown,  New  Jersey      Area  201      222-T605 


Actual  transistors  tested  have  ranged  from  300 
mw  units  up  to  the  laigest  of  power  tiansistors 
—in  practice  we  would  suggest  medium  power 
units  merely  because  of  tlie  added  safety 
factor.  The  current  regulator  transistor  Q8 
and  the  associated  circuitry  provide  a  very  low 
resistance  path  when  the  magnet  current  is 
less  til  an  the  reciuired  value— when  the  cuiTent 
reaches  the  required  value,  the  voltage  drop 
across  the  transistor  increases  until  it  is  sujBfi- 
ciendy  large  to  assure  this  desired  current. 
This  transistor  has  to  dissipate  about  4  watts 


with  current  on,  thus  it  must  he  a  medium 
power  tiansistor  with  a  moderate  heat  sink. 
The  zener  diode  DIO  provides  the  reference 
voltage  for  this  current  regulator  circuit  and 
a  3  or  4  \'olt  unit  is  recommended— theoreti- 
cally the  lower  the  voltage  the  better^  but  the 
actual  value  is  not  critical.  Higher  voltage 
units  may  be  used  with  a  very  slight  decrease 
in  performance,  but  if  they  are,  the  value  of 
R28  should  then  be  increased  somewhat  to 
protect  against  excessive  current* 

The  power  supplies  are  conventional  in  every 
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respect*  The  diodes  used  in  tlie  high  voltage 
supply  are  100  volt  PIV  units  with  a  current 
rating  of  ,25  a  or  more.  The  bias  supply  used 
surplus  IN 482  diodes  which  were  available 
from  the  junk  box,  but  any  diodes  rated  for 
15  V  PIV  J  10  ma  or  better  can  be  used— and 
diose  are  very  easy  specs  to  meet  or  beat.  You 
could  probably  save  some  space,  components, 
and  initial  expense  by  using  a  standard  9  volt 
transistor  battery^  and  eliminating  the  bias  sup- 
ply and  zener  diode  D7*  Anodier  possibility 
which  mi  gilt  be  tried  is  to  use  a  simple  half 
wave  rectifier  in  the  bias  power  supply*  Ac- 
tually our  supply  of  the  aforementioned  1N482 
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Fig.    6o 


Fig-   6b 
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Fig.   6c 


diodes  was  such  that  we  just  went  ahead  with 
die  bridge  rectifier  since  its  outlet  does  not 
need  as  much  filtering  as  the  half  wave  type. 
The  current  drain  liere  is  very  low  and  the 
filter  used  should  be  ample. 

With  the  exception  of  the  diode  DIO  in  the 
cuiTent  regulator  circuit,  all  the  zencr  diodes 
specified  are  Hoffman  HB*1,  These  are  listed 
in    their    catalog    as    general    purpose    diodes 
guaranteed  to  have   a  PIV   greater   than   7.5 
volts.  We  have  bought  and  used  these  over  a 
period  of  years  and  have  checked  huudreds  of 
them.  They  practically  all  have  zener  points 
within  die  riuige  from  7.8  to  15  volts  with  the 
vast  majority  falling  within  the  8  to   12  vf>lt 
range.  These  are  undoubtedly  fallout  from  dicir 
regular  wiener  diode  production  which  do  not 
meet  tlieir  commercial  standards— but  they  are 
(juite  adequate  for  a  variet)^  of  amateur  ap- 
plications. At  44^  they  are  a  real  bargain  and 
weVe  used  them  in  a  huge  number  of  things 
we've    built.    They    are    more    effective    tlian 
electrolytic  capacitors,  since  their  impedance 
is  not  frequency  dependent,  and  in  a  teniiinal 
unit  we  are  deahng  with  some  very  low  fre* 
quencies.  In  addition  they  take  up  a  lot  less 
space  than   el  octroi  vHcs   and  as  long  as  you 
stick    to    the    HBl    variety    they're    cheaper* 
Checking   them   is   a   simple  matter,   just  use 
the  test  lash  up  given  in  Fig.  2,  The  power 
supply  can  be  that  of  tlu^  unit.  The  value  of 
the  potentiometer  is  not  critical  but  the  fixed 
resistor   in   series   with   the   diode   should    be 
sufficiently  large  to  limit  the  current    to  less 
than  10  ma.  Just  connect  the  diode  and  run 
llie  potentiometer  slowly  up.  The  voltage  should 
rise  smoothly  until  the  zener  voltage  is  reached. 
Increasing  the  pot  fiuther  should  not  cause 
any    significant    increase    in    voltage.    If    you 
have  less  than  a  volt  or  so  across  the  diode, 
you  have  the  polarity  of  the  diode  reversed; 
just  turn  it  around  and  try  againl  If  you  get 
a  continuously  increasing  voltage  with  no  zener 
pointj  either  it  has  no  zener  point  or  it  is  above 
the  voltage  range  you  have  tested  it  for,  but 
in  either  case  don't  despair,  the  diode  will  be 
quite  satisfactory  for  either  Dl,  D2,  or  D6, 
Test  them  all  at  the  same  time  and  mark  the 
zener  voltage  on  each.  Select  one  of  the  higher 
voltage  units  J  on  the  order  of  10  or  12  volts 
for  D5,   Use  the  lowest  voltage  unit,  prefer- 
ably between  8  and  9  volts  for  D7,  If  you  are 
unable  to  find  one  tliis  low,  D7  mav  be  re- 
placed  by  a  100  mfd  12  v  electrolytic  capaci- 
tor. As  for  D8  and  D9,  the  actual  voltage  is 
not  critical  and  can  be  anywhere  in  the  8  to 
12   volt    region— however   D8    should    have    a 
higher  zener  voltage  than  D9;  a  half  volt  dif- 
ferential  is   quite   adequate.   This   differential 
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See   TeKt   On   Transistors   And   Diodes 

Oi  -    2N2375 

Qa  -  2N2375 

Q3  -  2MI304 

Q4  -  EN2374,    ZN2375 

Q5  -  2Na374,    2N2375 

Qe  -  2NI304 

Q7  -  ZHZbi,    2NI50i 

Qfl  '  2N251,   &NI50I 

Dl,  D2,D€-He-I 

D3,04-1NI9I 

0  5,  D7,  De,  D9-HB-I  (Zerierl 

DI0-IM466    or  lhJ703(3.5    V.   Zenarl 
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FIGURE      7 


assures  that  transistor  Q6  cuts  ofiF, 

The  transistor  t>pe  specified  are  modem 
tmits  that  yoii  can  buy  at  reasonable  prices, 
plug  in,  and  be  assured  of  satisfactoiy  per- 
formance. There  are  cheaper  (but  very  little 
cheaper)  transistors  which  can  be  used  if  yon 
are  willing  and  able  to  go  through  a  selection 
procedure  to  find  the  satisfactory  units.  The 
2N2374  and  2N2375  units  are  low  cost  modeni 
PNP  units  with  relatively  high  voltage  capa- 
bility (— 35v),  They  also  have  high  beta  with- 
out having  the  exceptionally  wide  beta  spread 
of  some  of  the  less  expensive  units.  They 
aren't  shown  in  the  photos  since  they  caine  on 
the  market  after  the  pliotos  were  taken,  but 
they  have  been  tested  and  used  in  a  number  of 
units  and  gave  good  performance  without  se- 
lection* If  you  have  some  means  of  Lliecking 
beta,  use  the  highest  beta  tiansistor  for  Q4 
and  the  next  highest  l>eta  unit  for  Q5,  The 
2NM304  are  moderately  priced  \P\  tran- 
sistors and  perform  very  nicely  in  the  circuit. 
The  Output  transistors  used  in  the  various 
units  have  been  of  a  wide  variety  of  types,  in 
general  the  2N251  or  any  TO-3  {diamond 
base)  transistor  with  a  50  volt  rating  and  rea- 
sonable beta  will  be  easy  to  mount  and  should 
do  an  acceptable  job.  For  those  who  prefer 
the  stud  mount,  the  2N1501  has  done  a  fine 
job  in  a  number  of  these  units. 

Probably  the  best  way  to  itidicate  some  of 
the  many  w^ays  in  which  the  terminal  unit 
can  be  packaged  is  to  take  yon  along  the  path 
I  travelled.  This  runs  from  the  first  complete 
unit,  which  resulted  from  successive  modifica- 
tions of  an  earlier  transistor  terminal  unit,  on 
through  to  tlie  latest  printed  circuit  version 
with  relativ  ely  compact  packaging.  It  is  now 
in   wliat   I   consider  to   be  relatively  finished 


form— iiromid  my  shack  tliese  things  aie  only 

relative,  my  favorite  activity  being  design  and 
construction  with  the  actual  operation  nor- 
mally playing  a  secondary  role.  The  odier  rea- 
son for  the  qualification  is  that  I  have  since 
built  up  an  AFSK  tone  generator  for  the  unit 
and  it  is  present!)"  being  tested  both  at  the 
home  station  and  by  a  nimiber  of  the  local 
gang.  Us  not  yet  in  printed  ciicuit  form,  so 
that's  another  story  for  another  day. 

The  first  unit  was  built  on  a  3x4x6  inch  box 
cabinet  which  started  out  as  a  three  transistor 
TU  about  two  years  ago.  To  this  I  added  the 
transistor  current  regulator  circuit  and  moinited 
the  extra  transistor  and  the  switching  tran- 
sistor on  a  piec*e  of  aluminum  which  w  as  bolted 
to  the  top  of  the  chassis  (Fig.  3),  The  piece 
is  far  more  substantial  than  is  actually  required, 
but  it  had  tlie  merit  of  being  readily  avail- 
able! Potentiometer  R29  was  placed  on  the 
same  heat  sink  later  when  I  found  I  needed 
room  for  an  extra  control  on  the  unit.  While 
this  version  gave  improved  performance,  1  felt 
the  need  for  a  trigger  circuit  to  improve  per- 
formance and  ensure  that  the  unit  did  not  sit 
in  a  half  on— lialf  off  state.  The  design  work 
on  the  trigger  circuit  was  done  on  a  separate 
board  and  started  out  as  a  most  impressive 
anay  of  transistors,  and  undenvent  a  long 
series  of  revisions,  refinements,  and  simplifica- 
tion until  I  was  satisfied  that  I  had  reached 
the  point  w^here  any  further  simplifications 
w^ould  degrade  performance.  The  final  form 
was  then  built  up  on  a  small  piece  of  per- 
forated board  wliich  was  mounted  bv  means 
of  the  wire  leads  to  the  terminal  strip  be- 
neath the  chassis  (Fig.  4),  Tliis  is  not  the  best 
of  construction  techniques^  but  things  were 
getting  rather  crow^ded  and  this  did  a   good 
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job  of  using  what  little  space  was  available. 
The  power  supply  for  the  9  volts  of  bias  was 
also  crowded  in  beneath  the  chassis.  The  iniit 
contained  a  fixed  resistor  rather  than  a  poten- 
tiometer for  RS,  but  is  otherwise  identical 
electrically  to  the  circuit  diagram  and  the  other 
units.  The  perfomiance  of  the  unit  was  excel- 
lent—but the  possibilities  for  mass  duphcation 
were  small  indeed! 

The  next  step  was  a  lengthy  conrerence  with 
W3IT0,  who  during  the  normid  daylight  horns 
spends  his  time  packaging  electronic  equip- 
ment for  some  rather  fancy  end  uses— and  in 
considerably  smaller  packages.  After  some  dis- 
cussion we  settled  on  some  general  ground 
ixJes  for  the  subsequent  units:  first  they  should 
be  relatively  easy  to  duplicate,  second  they 
should  all  be  designed  for  standard  parts  and 
components,  and  last  but  not  least  they  should 
be  relatively  flexible,  permitting  the  board  to 
be  used  in  a  number  of  diflFerent  mounting 
configurations.  The  next  work  was  Fred's,  and 
about  a  week  later  (let's  be  honest— it  was 
more  than  a  week)  he  rt iippeaied  with  some 
beautiful  printed  circuit  boards,  made  of  epi- 
glass,  neatly  eyeletted  and  everything.  The  re- 
sulting imit  is  shown  in  Fig,  5.  These  have 
plentV'  of  room  not  only  for  the  circuitry,  but 
even  have  provisions  for  mounting  the  toroid 
filters  and  transformer  Tl  directly  on  the  print- 
ed ciicuit  board.  They  also  provide  space  for 
mounting  2N173  type  transistors  (guess  which 
transistors  Fred  had  in  his  junk  box?),  which 
are  considerably  larger  tlian  neeessar>%  but 
wliich  provide  good  performance  without  re* 
quiring  a  heat  sink.  ^ly  first  reaction  was  that 
the  boards   were   huge   indeed— but    in    retro- 


spect, after  building  some  of  the  smaller  units 
I  must  confess  I  am  far  more  pleasantly  dis- 
posed toward  this  version.  It  is  relatively  large 
but  it  is  a  real  pleasme  to  work  on  a  unit  of 
reasonable  size  and  not  have  to  contend  \\  ith 
small  clearances  and  tight  quarters.  You  will 
note  that  in  this  unit  we  cut  a  section  out  of 
the  top  of  the  7x15x3  chassis  tliat  we  mounted 
the  unit  in,  so  as  to  provide  access  to  the  bot- 
tom of  the  printed  circuit  board-  It's  lucky  we 
did— one  of  the  transistors  worked  fine  for  ten 
seconds  and  then  slowly  died!  In  later  tmits 
we  have  been  brave  (and  I  suspect  foolhardy) 
and  we  would  recommend  this  technique  for 
those  of  yon  who  would  prefer  a  1  minute 
task  to  a  2  hour  task  in  case  things  do  not  go 
perfectly  tlic  fiist  time  around.  If  you  are 
brave  you  can  do  the  job  carefully  and  then 
mount  the  ciicuit  board  on  stand  offs  on  tlie 
bottom  of  the  chassis;  we  also  put  a  thin  sheet 
of  mylar  between  the  boaid  aad  the  chassis 
just  in  case.  The  large  chassis  size  provides 
plenty  of  room  on  the  front  for  mounting  the 
controls,  and  as  one  of  the  gang  remarked  the 
unit  is  made  to  order  for  those  who  like  to 
liave  knobs  to  play  witli.  We  also  mounted  t\vo 
extra  octal  sockets  on  the  rear  of  the  chassis 
so  til  at  if  we  ever  want  to  convert  from  tlie 
fixed  filters  to  plug  in  filttTs,  the  conversion 
will  be  a  relatively  simple  matter.  The  third 
octal  socket,  which  is  in  tlie  center  of  the 
chassis  in  the  rear  provides  for  all  the  inputs 
and  outputs  of  tlie  unit.  Thus  when  changing 
from  one  TU  to  another  we  have  only  one 
octal  plug  to  transfer  rather  than  the  usual 
morass  of  wires  (magnet,  keyboard^  audio  in- 
put, FSK  voltage,  etc.)   that  one  is  normally 
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faced  with.  It  makes  life  considerably  easier, 
and  for  added  convenience  in  testing  units  or 
operating  away  from  home  we  have  provided 
redmidant  jacks  for  the  magnet ,  keyboard, 
and  audio  input. 

In  the  version  shoA\  n  in  the  photograph  we 
did  not  mount  transistors  Q7  and  Q8  on  the 
X^rinted  circiiil  board,  but  used  2N1501  tran- 
sistors which  we  had  on  hand  and  mounted 
diese  on  small  aluminum  heat  sinks  on  the 
side  of  the  chassis  (See  Fig.  5c).  The  leads 
were  then  wired  to  tlie  appropriate  points  on 
the  printed  circuit  board* 

The  final  version ,  which  is  the  neatest  look- 
ing of  the  units  is  shown  in  Fig.  6.  The  circuit 
diagram  is  given  in  Fig.  7  and  the  parts  list  in 
Fig.  8.  The  photographer  was  economizing, 
so  we  have  two  units  which  are  quite  similar 
shown— there  are  differences  \^'hich  ilkistrate 
some  of  the  options  open  to  the  builder.  Tliese 
units  use  a  mucli  smaller  printed  circuit  board 
—roughly  3  inches  by  8  inches  in  size.  The 
layout  of  the  board  is  shown  in  Fig.  9  and  the 
piu-ts  layout  on  the  top  of  the  board  is  shown 
in  Fig,  10,  This  bo^u-d  provides  a  large  per- 
centage of  the  circuitry  of  the  unit,  but  since 
it  provides  for  separate  filters,  controls^  out- 
put transistors  and  power  supply,  it  does  pro- 
vide a  considerable  degree  of  flexibility  in 
packaging.  It  can,  of  course,  be  readily  adapted 
to  relay  rack  mounting  by  the  use  of  a  stand- 
ard 3%  inch  relay  rack  panel.  One  of  the  units 
pictured  uses  2N231  tiansistors  and  has  the 


toroid  filters  mounted  integrally  in  the  unit. 
The  other  unit  shown  uses  plug-in  filters  and 
has  2X1501  transistors  mounted  internally. 
This  actuallv  has  an  extra  transistor  mounted 
intemaUy  to  be  used  as  an  additional  output 
for  a  reperforator.  This  permits  a  reperf  to  be 
used  along  with  the  page  printer  and  gives 
separate  control  of  magnet  ciurrent.  The  cir- 
cuitry for  this  modification  is  shown  in  Fig. 
11,  The  jack  which  is  paralleled  ^^  ith  the  mag- 
net output  of  the  octal  plug  on  the  other  unit 
is  here  wired  up  to  liandle  the  extra  output. 
The  plng4n  filters  may  be  mounted  in  the 
Vector  C-12  cans  shown  in  the  photo,  or  may 
be  more  complex  units  mounted  in  a  3x5x10 
chassis— which  is  tlie  chassis  size  used  for  these 
two  imits. 

With  this  size  circuit  board  vou  can  choose 
your  own  size  cabinet  and  your  own  panel 
layout— the  space  occupied  by  the  board  is 
small  indeed.  Please  don't  get  the  idea  tliat 
this  represents  the  ultimate  in  packaging  tech- 
niques and  shrinkage.  Had  we  not  adhered  to 
the  original  requirements  of  ease  of  construc- 
tion and  standard  parts,  it  could  have  been 
made  considerably  smaller.  If  >  ou  want  to  try, 
just  use  smaller  size  potentiometers,  ^\ind  a 
single  transformer  for  the  two  voltages  re- 
quired, use  a  niiniatiue  meter  and  miniature 
electrolytics  and  yon  can  end  Tip  with  a  con- 
siderablv  smaller  unit. 

The  filters  used  in  the  terniinal  unit  are 
bandpass  units  of  the  conventional  t>^pe,*  The 

•  For  niorc  complete  discussion  see  article  in  Nov  62  issue. 
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circuits  and  the  component  values  are  given 
in  Fig,  12.  There  is  also  an  illustiation  of  the 
set  up  for  tuning  the  filters.  Tuning  is  simple 
using  the  test  set  up*  Counect  it  to  the  LC 
pair  to  be  tuned,  short  out  the  other  LC  pah* 
of  the  filter  you  are  tuning,  and  either  by  try- 
ing diflerent  capacitors,  ur  by  adding  or  sub- 
tracting turns  from  the  toroid,  bring  that  sec- 
tion to  resonance  on  the  desiied  frequency 
(either  2125  or  2975  cycles).  Then  switch 
the  short  to  the  section  you  have  tuned  up 
and  proceed  to  une  the  other  section.  Note 
that  this  procedure  effectively  adds  the  cou- 
phng  capacitor  to  each  LC  pair.  The  coupling 
capacitor  is  chosen  from  normal  105f  capacitors^ 
wliich  should  be  dose  enough  for  proper  per- 
formance. You  should  preferrably  tune  the 
output  section  with  the  load  connected  so  that 
timing  does  not  shift  after  the  unit  is  wired 
lip.  The  vahies  given  are  for  a  bandpass  of 
about  200  cycles,  wliich  is  our  reconnnenda- 
tion  for  general  use.  If  toroids  or  space  are 
problems,  you  may  prefer  to  use  only  one 
toroid  in  each  section;  tliis  will  not  give 
quite  as  good  performance  as  the  bandpass 
unit  witii  two  toroids  per  section,  but  tlie  per- 
formance will  still  be  considerablv  better  than 
the  average  terminal  miit.  Just  omit  the  cou- 
phng  capacitor  and  the  second  LC  paii\ 

When  building  the  unit  you  can  either 
mount  the  filters  on  a  teiininal  boai'd  and  put 
it  inside  the  unit,  or  you  can  make  each  of  tlie 
filters  a  plug-in  miit.  The  numbers  at  the  ter- 
minals aie  the  base  connections  for  the  octal 
sockets  used  with  the  plug-in  units.  We  found 
it  hand\  to  have  these  standard i/xxl,  thus  we 
could  check  out  terminal  units  before  the 
filters  had  been  finished.  The  plug-in  units 
also  peiTnit  you  to  have  otlier  filters  with  nar- 
rower bandpass  or  special  filters  for  short  shift. 
By  making  up  just  one  filter  for  2550  cycles, 
you  are  equipped  for  copying  the  commercials 
using  425  cycle  sliift.  The  dual  plug-in  units 
are  each  mounted  in  a  Vector  C-12  can  which 
is  2x2x3  in  size.  The  MiUen  74400  can  has 
also  been  used,  but  things  are  a  little  more 
cramped  inside.  When  the  units  are  finished 
and  connected  in  the  circuit,  check  to  see  that 
the  bandpass  is  smooth  across  the  top  and  not 
double  humped.  If  you  do  have  a  double  hump 
with  the  units  operating  with  the  normal  load, 
add  a  resistance  across  the  output  toroid  of 
each  filter.  By  careful  selection  of  the  resistor 
you  should  have  no  difficulty  in  smoothing  the 
response.  Without  a  load  you  will  smely  have 
a  double  humped  ciu've,  and  the  value  of 
resistance  needed  will  depend  to  some  exteiit 
on  the  betas  of  transistors  Q2  and  Q3,  You 
may  not  need  any— if  not,  fine, 
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FIGURE    II 

CIRCUIT    FOR    OPERATING     TWO    PRINTERS 

Checking  out  the  unit  is  a  relative^ly  simple 
procedure-  For  the  initial  chec4c,  disconnect 
the  lead  supphing  voltage  to  Qj  and  Q^,  Plug 
in  the  unit,  apply  power,  and  check  the  power 
supply  voltages.  First  clicck  tlie  voltage  at  tlie 
a)llector  of  transistor  Q-.  By  vaiying  the  set- 
ting of  R145  the  voltage  should  at  some  point 
shift  from  a  little  less  than  one  volt  to  appi'oxi- 
niately  the  zener  voltage  of  D^.  You  should 
not,  repeat  not,  be  able  to  obtain  an  iiiLcr- 
mediate  voltage  reading  regardless  of  the  set- 
sing  of  R14.  If  you  can,  the  transistors  you  are 
using  for  Q4  and  Q^  probably  have  too  low  a 
beta.  The  switching  should  occur  when  R14 
is  set  approxiniately  to  center  scale,  i,e-  when 
the  \'o]tage  on  the  center  arm  of  the  pot  is 
about  —1  volt.  One  unit  on  which  detailed 
voltage  measurements  were  made  switched  on 
a  .03  volt  change  on  the  bas^  of  Q2  and  Q^, 
The  next  step  is  to  check  Qo*  The  ct>Ilector 
voltage  should  switch  from  about  the  zener 
voltage  of  Di,  to  about  zero  volts,  A  further 
check  should  be  made  on  the  voltage  from  the 
collector  to  the  emitter  of  Q^j.  When  tins  tran- 
sistor is  conducting,  the  voltage  drop  should  be 
less  than  one  volt.  If  it  is  higher  than  this, 
eitluN  use  a  higher  beta  transistor  for  Qr,  or 
decrease  the  resistance  of  R2L 

Next  check  the  mounting  of  tiansistors  Q^ 
and  Qvi  to  see  that  you  have  not  groiuided  the 
collectors  In  the  process  of  mounting  and  heat 
sinking  them.  (This  bit  of  advice  is  the  result 
of  some  experience!)  After  reassuring  yourself 
on  this  point,  conn^'t  the  power  to  the  units, 
plug  in  the  selector  magnet,  and  turn  on  the 


unit  By  now  varying  the  setting  of  R14  you 
should  be  able  to  switch  the  magnet  current  off 
and  on.  Then  with  the  current  on  adjust  R29 
for  die  proper  magnet  current.  For  Model  14  or 
Model  15  machines  with  pulling  magnets,  be 
sure  the  two  sections  of  die  magnets  aie  in 
parallel  and  nni  120  ma  to  the  parallelecl  mag- 
net sections.  With  holding  t>pe  magnets,  less 
cunent  should  be  satisfactory.  If  you  are  un- 
able to  draw  the  full  120  ma  with  R29  set  at 
minimum  resistance,  you  probably  have  a  \  eiy 
low  zener  voltage  diode  for  D^o  and  the  cure 
is  simple— merely  decrease  the  resistance  of 
R28.  Normally  you  set  R29  and  leave  it  alone, 
so  if  space  is  a  problem  you  can  locate  this 
pot  at  any  position  on  the  chassis  you  lia\e 
the  room  for  it  Alternatively,  you  could  merely 
select  R28  for  the  proper  current  and  delete 
R29  completely.  Check  the  voltage  from  the 
collector  of  Q~  to  ground*  When  the  magnet 
current  is  on  this  \oltage  should  be  less  than 
one  ^'olt.  Readings  of  J  volt  to  .4  volt  are 
typical.  If  it  is  more  tliaii  a  volt,  tlie  beta  of 
the  transistor  is  probably  low— but  with  identi- 
cal transistors  being  used  you  can  easily  switch 
transistors  and  see  if  this  improves  the  situa- 
tion. Actually  when  you  use  power  transistors 
here  you  are  normally  weU  off  since  the  betas 
are  usually  considerably  higher  at  the  120  ma 
operating  point  than  they  are  at  the  full  rated 
current  the  devices  are  designed  for.  You  can 
compensate  for  an  extremely  low  beta  unit  by 
decreasing  the  resistance  of  R24  from  1500  to 
1200  or  even  1000  ohms,  A  number  of  the 
units  built  have  used  2200  and  2700  ohms  for 
this  resistor,  but  the  1500  has  been  specified 
to  provide  latitude  for  the  lower  beta  trmi- 
sistors. 

Assuming  all  u^orks  well  now,  the  only  re- 
maining step  is  to  feed  audio  tones  into  the 
unit  and  see  if  it  plays.  The  audio  tone  is 
limited  by  Dj  and  D.  (an  oscilloscope  will 
demonstiate  this  %isually),  it  is  then  amplified 
by  Qu  ^^^  di^  two  filter  sections  separate  the 
tones.  With  a  mark  tone  input  you  should  get 
a  positive  output  at  the  junction  of  R6  and 
R7,  wliile  for  a  space  tone  you  should  ha\  e  a 
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FIGURE     12 

88  mhy.  R  _ 

2125   cycles 
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,0059   mfd* 

9  turns 


1    meg.  or  larger 
2975   cycles 

.03   mfd. 

.0022   mfd. 

5    turns 


^0 


73  MAGAZINE 


negative  output.  If  they  are  reversed,  jiLst 
throw  SWl  and  the  situation  should  be  as 
specified.  With  SW3  in  the  receive  position 
(center)  these  tones  should  switch  the  magnet 
current  on  and  off. 

Last,  but  certainly  not  least,  I  want  to  thank 
the  gang  who  helped  me  in  the  process  of  get- 
ting these  beasts  into  their  final  form,  especially 
Fred,  W3ITO  u-ho  is  responsible  for  the  print 
ed  circuit  board  work  and  who  has  built, 
checked  out^  and  struggled  with  modifications 
on  a  number  of  these  units.  He's  also  been 
willing  to  test  a  number  of  my  brainstonns— 
both  good  and  bad!  To  Frank  W3PYW  who 
has  been  of  great  help  in  discussing  RTTY  and 
related  problems  in  general  and  checking  out 
a  niunbers  of  units  in  particular.  To  Bob, 
W30II  for  the  very  fine  photos  and  continuing 
encouragement  in  my  efforts  to  get  this  thing 
down  on  paper.  He  must  indeed  be  persuasive, 
for  these  last  paragraphs  are  being  written  in 
Palis— and  I  can  assure  you  there  are  better 
things  to  do  in  Paris  than  to  write  aiticles  on 
teTTOinal  units!  And  last  to  the  many  locals 
who  built  them  and  criticized  tliem. 

As  for  making  printed  circuit  boards,  I 
have  no  sage  words  of  advice  to  impart*  Just 
get  hold  of  one  of  the  nmnerous  articles  that 
have  been  published  in  the  past  and  get  to 
work,  they're  not  difficult.  If  you  re  lazy,  you 
might  check  to  see  if  any  of  the  guys  who 
make  printed  circuit  boards  for  hams  w^ould 
be  willing  to  make  one  up  for  you.  But  don't 
write  me  or  any  of  the  hams  mentioned  above. 
About  three  dozen  of  diem  have  been  turned 
out  for  the  local  gang  and  none  of  us  have 
any  desire  to  go  into  the  printed  circuit  busi- 
ness. VVeVe  retired.  However,  if  printed  cir- 
cuit boards  aj*e  new  to  you  I  siiggest  you  use 
a  small  iron  and  much  caution.  The  transistors 
may  he  soldered  dii'ectly  onto  the  printed  cir- 
cuit board  or  you  may  prefer  to  use  sockets. 
(ELCO  3304  sockets  work  nicely.)  One  of 
the  last  two  imits  pictured  uses  sockets  while 
the  other  has  tlie  transistors  soldered  dkectlv 

■F" 

to  the  board.  If  you  use  the  direct  approach, 
gat  some  smgical  forceps,  they  make  fine  heat 
sinks   while   soldering* 

Good  luck.  .  .  .  W3TUZ 


Fig.   8.   Component  Values 

Transistors: 

Q-l 

2N2375 

Q-2 

2N2375 

Q-3 

2N1304 

Q-4 

2N2374or2N2375 

Q-5 

2N2374or2N2375 

Q-6 

2N1304 

Q-7 

2N251,  2N1501 

Q-8 

2N251,  2N1501 

NOVEMBER 

1963 

METER  BEAM 


One   Inch  Elements  for  Low  Q 

and  Wider  Frequency  Range 

12  Foot  Boom  for  Wide  Spacing 

Dipole  Driven  Efement,  52 

Ohm  Feed 

Forward  DB  Gain  9.2 

Front-To- Back  28  DB 

All  Tempered  Alumfnum — Driven 

Element  Assembled. 

Shpg.  wt,  20  lbs. 


METER  BEAM 


Gamma  Match  for  52  Ohm  Feed 
Resonate  Frequency  50.4  Meg. 
Forward  Gain  11.2  DB 
Front-To-Back  Ratio  25  DB 
Boom  Length:  15  Ft, 
IV4  inch  Dia. 

1"  Dia.  Elements  for  Low  "Q", 
Wide  Range 

Tempered  Preassembled  Alu- 
minum Elements,  Easy  Installa- 
tion. Shpg.  wt.  20  lbs. 


MONEY  BACK  GUARANTEE 


SEND  CASH  OR  MONEY  ORDER  TO: 


SUPER   "Q"  PRODUCTS 

3363  Verner,  Kent,  Ohio 


n  10  Meter  Beam  @  $29.95 
D    6  Meter  Beam  @  $27.95 

NAME 

ADDRESS 

CITY 


Shpd.  Exp.  Collect  Only 
Ohio  Res.  Add  3%  Tax 


ZONE_  STATE 


Gl 


D-I,  D-2,  D-6      HB-1    (see  text) 

D-3,  D-4      INI91 

D-5,    D-7,    D-8,    D-9      HB-1    zener 

text) 
D-10      lN466or  1N703 


(see 


Resistors: 
R-1      2.2  k 


R-2 
R.3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 


22  k 
4.7  k 
680 

1.5  k 
270  k 
270  k 
.5  meg. 

5.6  k 


R-10  270  k 


R-n     10  k  R-21    47  k 

R-1 2    100  k  R-22  270 

R-1  3    1  meg.  R-23    1,5  k 

R-1 4   10  k  R-24   1.5  k 

R-1 5  8.2  k  R-25   8.2  k 

R-1 6    10  k  R-26   3.9  k 

R-1  7    6.2  k  R-27   4.7  k 

R-1  8  68  k  R-28    18 — 1  w, 

R-1 9   1.2  k  R-29  50 — 2  w. 

R-20   2.2  k  Rm''^s   ^  "^^9- 


Capacitors: 

C-1       lOmfd.  30v.  C-6 

C-2      10  mfd.  10  V.  C-7 

C-3      10  mfd.  10  V.  C-8 

C-4      .005  mfd.  C-9 
C-5      .005  mfd. 


.002  mfd. 
mfd.  .5  mfd. 
mfd.  .5  mfd, 
.001  mfd. 


Switches: 

SW-   DPDT     SW-2   SPST      SW-3   DP3T 
61G401,  Stoncor  A3332 

Transformers: 

T-I    2000     ohm     voice     coil     Allied     Radio 

61G401,  Stoncor  A3332 
T-2    115  V./26  v.c.t.  Allied   Radio  61G476, 

Triad  F-40  X 

T-3    115  v,/6.3  V. 
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Donald  A.  Smith  W3UZN 

Assoc  tote  Editor 

Kent  A.  Mitchell  W3WT0 


The  Hallicrafters  SX-140K 


Ai^e  you  iii  the  market  for  a  receiver  in  the 
$100  to  $125  price  range,  but  undecided 
whether  to  purchase  a  commercially  built  set 
or  one  in  kit  form?  Why  not  combine  the  ad- 
vantages of  both  and  consider  the  Hallicrafters 
SX-140K?  This  is  the  companion  receiver  for 
the  HT-40K  transmitter  Idt  as  described  in 
the  May  1962  issue  of  73  Magazine. 

A  ham  band  onlv  receiver,  the  SX-140K 
covers  80  through  6  meters*  Priced  at  $104.95 
in  kit  form  (also  available  factory  wired  and 
tested  for  $124.95),  this  receiver  offers  many 
features  not  usually  found  within  this  price 
range. 

Lest  you  have  misgivings  concerning  con- 
stiTicting  a  receiver  because  of  the  usual  asso- 
ciated task  of  rf  and  oscillator  stage  alignments^ 


let  us  hasten  to  mention  that  the  SX-140K  re- 
ceiver kit  is  supplied  witli  a  completely  aligned 
and  prewired  bandswitch  assembly. 

The  receiver  incoiporates  a  pentode  rf  ampli- 
fier, one  half  of  a  6AZ8,  with  a  manual  rf  gain 
control  in  series  with  its  cathode.  A  6U8A  is 
used  as  the  local  oscillator-mixer  stage^  its 
output  fed  to  a  6BA6  if  ampHfier.  The  oscillator 
frequency  is  varied  by  a  main  tuning  capacitor. 
No  fine  tuning  conti^ol  is  necessary  due  to  the 
25-to-l  tuning  ratio  of  the  main  tunings  which 
is  very  adequate  for  the  6  inch  per  band  of 
slide-mle  dial  provided.  The  selectively -bfo 
control  in  the  suppressor  grid  of  the  if  stage 
is  actually  a  regeneration  control  and  effec- 
tively varies  the  selectivity  of  the  stage  from 
approximately  8  kc  to  approximately  2  kc.  Ad- 
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THE  CHOICE  OF  VALUE-CONSCIOUS  AMATEURS  THE  WORLD  OVER 


DELUXE  8-TUBE  COMMUNICATIONS  RECEIVER 

MODEL  HE-30 


imponed 


$5  MONTHLY 

On  Easy  Pay  Plan 


•  Tunt^s  S50  KCS  to   ?Q  MCS   in   Four  Bands   •    BuffMn 

Q-Multipfier  fur  Crowded  Phone  Operation  •  Calibrated 
Electrical  Bandspread  •  Stincrheterodyne  Circuit  •  Stable 
Osciriatorand  BFO  for  Clear  CW  and  SSB  Reception  •  Built  m 
Edgewise  S-Meter 

Sensitivity  is  LO  microvott  for  10  db.  Sipnal  to  Noise  ratio. 
Selectivity   is   ±0.8   KCS   at  —  65db   witb  Q-MUITIPLIER. 

Available  in  a  semi-kit  version  witfi  all  major  components 
premounted.   Model  KT-32Q  *^  onty  64.S5  Complete 


PROFESSIONALQUALITY  14-TUBE  COMMUNICATIONS 
,       ^a^  ^  RECEIVER  MODEL  HE-80 

'^ 12950 


imported 


$7  MONTHLY 

on  Easy  Pay  Plan 


LAFAYETTE  MAIL  ORDER 
&  I,  r.  SALES  CENTER 

111  JertchoTurnpllte, 
Syos&et,  L.I.,  N,  Y, 

—  OTHER  LOCATIONS  - 


lamaica,  N.  Y, 
Scarsdaie,  N.  Y. 
Hew  York.  N,  Y. 

Bronx,  N*  Y. 


Newark,  N.  J. 

Plainfieid,  N.  J 

Paramos,  N.  J, 

Boston,  Mass. 


Natick,  Mass. 


•  Dual   Conversion   on   S   Meters   •    5-Bands:   550KC-54MC 

•  Product    Detector   Circuit   for    Improved    SSB    Reception 

•  Seoarate  BFO  and  (l*Multiplier  Circylts  (can  be  used 
simurtaneously)  •  Crystal  Calibrator  •  Efficient  Super- 
heterodyne   Circuit    •    Effective   Automatic   Noise   Limiter 

•  Voltage  Regulated  Power  Supply 

Features  outstanding  sensitivity,  Q-Muitiplier  sefectlvity 
ana  electrical  bandspread,  makes  a  handsome  addition  to 
your  ham  shack.  Calibration  crystal  is  sold  optJonaMy. 


LAFAYETTE  RADIO  ELECTRONICS 
Dept73K-3P,0.  BOXIO 
SYOSSET  LU  N.Y.  11791 

□  Please  send  me  new  1964  Catalog  640 


I    n  Ship  Stock  No. 
I    NAME  .... 
I    ADDRESS 


$ .„..  enclosed. 


d>tAB*BMB««    ■*»»«-«-4-*4 


?»«■-■■■'■  a  ■ftnH'AfeHP  «■■■■  ■*■>«■■•*  V-4-*  a  >#«■  ■ 


■  ■nH«H#Vi«H«  ^-,4  i  H  i  «  f[  4"#q 


I    CITY  .,  .  ......  ZONE 


STATE 


vancing  the  control  until  the  stage  breaks  into 
oscillation  provides  a  beat  note  for  CW  and 
SSB  reception.  Operation  and  adjustment  of 
this  control  is  both  simple  and  effective* 

The  if  output  signal  is  coupled  to  a  6T8A, 
which  not  only  funetiuns  as  tlie  detector  and 
first  audio  ami>lification  stages,  but  performs  as 
noi^e  hmiter  and  avc  control  stages  as  welL 
Noise  limiting  is  by  diode  action  and  avc  by 
the  conventional  feedback  method. 

The  tetrode  section  of  a  6AW8A  is  the 
audio  output  stage  and  is  conrtected  through 
an  output  transformer  to  a  pair  of  termiiuUs 
on  tlie  rear  chassis  apron  and  to  a  headphone 
jack  on  the  front  panel  Though  there  is  no 
built-in  speaker,  there  is  enough  cabinet  space 
for  a  3"x5'^  speaker  to  be  mounted  on  the 
top  of  the  receiver  cabinet  by  tlie  more  enter- 
prising   builder. 

The  remaining  triode  section  of  the  6AW8A 
is  incoipo rated  as  the  S-meter  amphfien  It 
must  really  amplify  too,  as  the  S-meter  cali- 
bration goes  up  to  90  db  above  S9!  The  meter 
is  disabletl  in  the  CW-SSB  mode  to  prevent  the 
needle  from  pegging  and  otherwise  flopping 
around  unnecessarily* 

An  unusTiaK  useful,  and  welcome  featiue, 
especially  for  a  receiver  in  this  price  category, 
is  the  inclusion  of  a  crvstal  controlled  calibra- 


I 
I 
I 
I 
I 
I 
I 


tion  oscillator.  With  the  oscillator  (the  triode 
section  of  the  6AZ8)  operating  at  the  ciystal 
frequency  of  3.5  mc,  fundamental  and  even 
harmonic  signals  are  injected  iiito  the  local 
oscillator  to  produce  band  edge  calibration 
points  at  3.5,  7.0,  14.0,  2L0,  and  28.0  mc.  For 
6  meters,  an  odd  harmonic  must  be  used,  and 
is  heard  at  52.5  mc-  The  Calibration  Reset  con- 
trol on  the  front  panel  is  a  variable  capacitor 
paralleled  wdth   the  Main   Tuning  variable. 

The  power  supply  is  transformer  operated, 
thereby  safely  isolating  the  chassis  from  the  ac 
line,  and  has  silicon  diode  rectifiers. 


j^y.'if^-.i.i 
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Provisions  me  made  for  transmitter  control 
;ind  antenrui  changeover  hook-ups  via  auxiliary 
contacts  on  the  function  switch.  When  placed 
in  the  standby  position,  two  pair  of  terminals 
on  tht!  rear  chassis  apron  are  shorted^  provid- 
ing switch  action. 

Two  manuals  are  fnriii.shed  with  the  SX- 
140K;  one  is  the  assembly  manual  and  may 
be  discardt-d  upon  completion  of  the  kit,  and 
the  other  is  an  operation  and  service  manual. 
Keeping  tl^ese  two  items  under  separate  cover 
is  a  Rood  idea  .  •  ,  would  like  to  see  some 
other  kit  manufacturers  do  the  same. 

All  said  and  done,  die  authors  are  very  ini- 
pressed  with  this  little  receiver,  both  in  design 
and  perfomiance.  Sensitivity  and  especially 
selectiv  ity  appear  to  he  w^ell  above  average  for 
receivers  of  tliis  type.   In  sliort,  it  would  be 


haid  to  find  a  comp.aal)le  receiver  at  this 
price,  particularly  with  6  meter  band  coverage 
to  boot.  It  is  also  interesting  to  note  that, 
checking  the  current  used  equipment  price 
Hsts,  we  find  that  both  kit  and  factor^'  wired 
models  have  the  same  resale  value  .  ,  ,  some- 
thing to  keep  in  mind. 

.  .  .  W3UZN  .  .  .  W3\VTO 


SX-MOK 
Frequency    Coverage    .  ,  , . 

Tube    Complement       ..... 


Controls 


Antenna  Impedance  ^  .  ■ 
Audio  Output  Impedance 
Power  supply 

Power  requirements 
Dimensions 


iia'fl-i       b-IVfl       fPH-fv^'t-i 


Weight 

Price  (kit) 

(factory    wired 
and    tested) 


Specifications 

,80,  40,  20,  15,  10,  6  meters. 
(Iiam  bands  only) 

.  6AZ8   rf   amplifier /calibration 

6U8A  local   oscillator .' nrixcr 

6BA6  */  amplifier 

6TSA  detector,  ANL,  1st  audio 

6AW8A    audio    output /S^meter 

amplifier 

.Main  Tuningj  Function  ((^IT^ 
Standby,  ani,  cw«SSBj,  Audio 
Gain,  Band  Selector  (6  posi- 
tion), rf  gain.  Selectivity /bfo, 
ANL(oB-off),  Calibrator(on- 
off),  Ca^libration  reset.  Antenna 
Trim. 

.50-75  ohms 

1.2  oh.ms 

Transformer  operated,  silicon 
diode  rectifiers  in  a  doublcr 
circuit. 

.117  VAC,  50-60  cycles  €  47 
watts, 

.UH"  wide,  8 34*'  deep,  7  3  16" 
high 

.$104.95 
$124.95 


The  Amateur's 


Cape  Canavera 


Matthew  Russel  K2YIH 
T31   Skycrest  Drive 
Rochester,  N.  Y. 


There  is  probably  not  an  amateur  on  the 
stibseription  list  who  has  not  felt  pangs  of  envy 
at  S(*eing  pictures  of  tlie  electionic  instaUations 
at  Cape  Canaveral  and  other  missile  places, 
A  few  of  you  readers  probably  already  have 
installations  of  paiTillel  qnality.  Some  other 
few  of  you  will  have  looked  up  the  prices  m 
a  catalog  and  promptly  forgot  the  whole  mess. 
The  rest  of  you  haven't  even  bothered  to  look 
up  the  prices  because  you  know  it  is  too  ex- 
pensixe. 

Well,  fellovx^  hams,  take  another  look  and 
compare  witli  the  photographs  of  what  I  did 
for  less  than  txrent^^  dollars! 


Since  every  installation  is  di5erent  there  isn't 
much  point  in  p;i^ing  exact  constructional  de- 
tals\  The  photographs  explain  the  mctliods  1 
used  and  should  give  you  some  hints  ff>r  your 
console. 

The  corner  console  shown  in  Fig,  1  was 
made  to  fit  into  a  space  beneath  the  ba.semcnt 
stairs  only  4lt  feet  wide.  It  has  two  sloping 
front  sections  with  nineteen  inch  rack  width 
each  and  a  center  section  witli  seventeen 
inch  rack  width.  This  is  not  standard  but  it 
enabled  the  console  to  be  fitted  into  the  avail- 
able space. 

Each  of  the  three  sections  was  made  from 
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BEAM  ANTENNA  HANDBOOK 


by   William   I.   Orr,   W6SAI 


More  you  build  or  buy 
your  beam  antenna  — 
READ  This  HANDBOOK  I 

FEATURING- 

^  The  new  Inducto-match  system 

^   The  W6SAI  compact  three  element  beam 

*  MuiiJ.band  beams 

^   Design  of  40  meter  beams 

•^  Inexpensive  wire  beam  antennas 

^  Design  charts  and  SWR  curves  for  40,  20, 
15,  10  and  6  meter  beams 


200  pages 
Price:  $3.75 


Completely  revised  and  brought  up  to  date,  the  new 
Second  Edition  of  the  W6SAr"Beam  Antenna  Hand- 
book" covers  all  details  of  antenna,  theory,  construction,  installation  and  ad- 
justment. New,  simplified  designs.  Complete  drawings  and  photographs  of  rotary 
beams  you  can  bui  d.  How  to  evaluate  your  antenna! 


FIVE  ACES! 


READ  THESE 
AMATEUR  RADIO 
HANDBOOKS! 


.  VHF  HANDBOOK  by  Orr,  W^SAf  and  Johnson,  W60KI, 

First  complete  Handbook  covering  the  VHF  spectruml  AAany 
VHF  construction  proiectsi  Design  and  construction  of  VHF 
transmitters,  receivers  and  antennas)  Make  your  VHF  sta- 
tion work!  S2.95 

•  ELECTRONIC  CONSTRUCTfON  HANDBOOK  by  Robert 
Lewis,  W6MQU,  AH  about  design— construction  — layout  and 
testmg  of  electronic  equipment.  Non-technical  guide  for 
k?t-bui(ders  and  your  best  key  to  better  performance  of 
your  equipment [  $2.95 

•  ALL  ABOUT  CUBtCAl  QUAD  ANTENNAS  by  W65Ar. 
Constructton  and  tuning  data.  Multi-band  Quads,  Charts^ 
drawings  and  photos  for  your  Quad.  Full,  complete  data 
on  home-made  Quad  antennas.  The  new  X-Q  Quad,  $2.85 


*  NOVICE  &  TECHNICIAN  HANDBOOK  by  WdSAI  end 
W6TNS.  All  about  amateur  radio  in  nontechnical  language! 
How  to  learn  the  code.  How  to  assemble  your  ham  station. 
Transmitters  I  Receivers!  DX!  How  to  Get  QSL  cards.  $2.85 

•  BETTER  SHORTWAVE  RECEPTION,  by  Wm.  Orr,  W6SAL 
Your  introduction  to  shortwave  radio.  How  to  hear  DX, 
How  to  buy  a  receiver.  Amateur  radio.  How  to  align  your 
receiver.  AnIennasI  QSLs.  Getting  your  ham  license.  $2.85 

At  yoy/  radio  deoler  now? 

Add   15^   per  order  to  the  publisher; 

DEPT.  Q 
RADIO  PUBLICATIONS,  Inc.,  Wilton,   Conn. 
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haU-iiicii  interior  pl\^vcK)d,  The  table  height 
is  thirty  inches  and  the  console  height  is  forty- 
nine  inches  measured  from  the  floor.  The  two 
triangular  wedge  panels  were  cut  to  fit  from 
Jnth  iiicli  masoiiite.  Two  fi\  e-sided  top  pieces 
fill  the  space  between  the  rack  sections  and  are 
detachable  so  die  entire  console  can  be  "un- 
hinged" after  the  table  top  is  removed.  This 
enables  the  console  to  be  pulled  through  a 
standard  doonvay,    (See  Fig.   2,) 

Each  of  the  sections  is  eighteen  inches 
from  front  to  back  and  the  pitch  of  the  sloped 
front  is  six  in  seventeen  which  gives  a  top 
deptli  of  twelve  inches  when  the  slope  starts 
at  two  inches  above  die  table  top. 

Fig.  3  shows  my  SX  28 A  receiver  mounted 
on  the  left,  being  of  standard  rack  width.  The 
transmitter,  a  Viking  Challengerj  is  not  of 
standard  rack  width  and  merely  sits  in  place 
on  its  own  rubber  feet.  A  wood  block  beliind 
it  keeps  it  from  sliding  out  of  position. 

The  other  panels  were  made  from  sheet 
alumimim.  The  mounting  hole  spacing  in  all 
panels  is  a  multiple  of  one  inch,  and  threaded 
holes  in  angle  iion  supports  behind  the  panels 
are  also  spaced  every  inch  so  that  any  panel 
will  fit  in  any  position,  Tliis  takes  care  of  any 
rearranging  of  components  at  some  later  date. 

The  base  of  the  receiver  section  series  as  a 
speaker  enclosure.  The  bases  of  tiie  other  two 
sections  would  make  good  locations  for  power 
supplies  and  for  gear  that  doesnt  have  to  be 
touched  while  operating— c*on vert ers,  modula- 
tors, etc.  Or,  it  can  be  tised  for  a  foot  rest, 
like  my  center  section. 

Also  in  the  left  hand  section  fs  a  Q  Multi- 
plier and  lOOkc  standard.  The  right  section 
holds  an  all-band  antenna  coupler^  VSWR 
meter,  6  Meter  vfo,  and  plug  panel  for  key 
jack,  auxiliary  mike,  and  \  fo  output  plug. 

The  center  panel  houses  an  antenna  patch 
panelj  a  power  distribution  panel  for  control- 
ling vfo,  push-to- talk  switch,  and  antenna  rota- 
tor contiols  and  indicators.  Also  in  the  center 


panel  is  a  Panadapter  in  its  first  stage  of  con* 
stmction. 

The  console  has  been  in  operatioii  for  about 
four  years  and  has  jjroved  to  be  very  versatile 
in  spite  of  its  outward  finished  appearance  that 
seems  to  say  "this  is  the  final  design.  Do  not 
add  as  much  as  one  more  knob."  Adding  new 
components,  however,  has  been  very  easy  and 
general  wiring  changes  have  been  done  with 
complete  freedom  since  tlie  entire  console  can 
be  pushed  out  of  the  small  operating  room 
and  into  the  workshop  where  access  is  free, 
tools  handy,  and  the  lighting  better* 

Once  you  get  your  console  started  yon  will 
face  many  decisions  concerning  the  best  way 
to  achieve  an  effective  arrangement  of  com- 
ponents, cablings  and  controls.  Let  me  pass  on 
a  number  of  suggestions  and  solutions  tliat  1 
have  learned  by  experience.  Maybe  these  hints 
w  ill  be  just  what  you  need  or  maybe  they  will 
spark  an  idea  even  better. 

Construction 

The  console  pictured  was  made  fx'om  )a 
inch  plywood,  AD  interior  grade.  I  used  plenty 
of  glue  and  a  few  sciews  at  important  joints* 
Other  joints  received  only  glue  ajid  finish  nails. 
Finish  your  cabinets  \^ith  several  coats  of 
shellac  with  plenty  of  sanding  between 
coats.  The  first  three  coats  of  shellac  me  tlie 
most  important  to  tame  the  wild  ^rahi  of  fir 
plywood.  For  goodness  sake  do  not  spoil 
your  console  by  staiinng  it  brown.  You  should 
be  trying  to  simulate  a  $1000  metal  cabinet, 
not  an  antique  hutch  cupboaid. 

Mount  each  section  on  caster  wheels  and 
pay  attention  to  load  ratings  when  you  buy 
them.   Electronic  gear  is   heavy! 

The  actual  shape  of  your  console  must  be 
a  product  of  its  environment.  Remember, 
though,  that  a  curved  console  such  as  mine  is 
easier  to  operate  from  than  a  console  with 
everything  in  a  straight  row.  No  switch  or 
knob  on  my  panels  is  farther  away  than  a 
comfortable   arm*s   reach. 

Phm  now  for  expansion  later*  This  alone 
suggests  that  your  panels  should  be  modular 
widths  so  tliat  they  can  be  arranged  in  dif- 
ferent ways  to  suit  your  amateur  fancy.  Even 
in  my  limited  size  radio  room  I  can  still  double 
the  available  panel  space  by  placing  another 
tier  of  panels  above  the  present  ones,  but 
tipped  fonvard  instead  (if  back.  Whc^n  tlie  time 
comes,  some  of  the  httle-used  controls  can  be 
shifted  up  and  tlie  operating  controls  sliifted 
down. 

Mounting  of  your  commercial  gear  can  be 
done  in  sevend  wavs: 

a.  Standard  Rack  Panels, 
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and  oil  from  ONE! 

the  TOPAZ  UN  I  VERIER  300  XL—ONE  rugged,  reliobk 
suppler    to    power    any     populor    tronsceiver. 

the  TOPAZ  UNIVERTER  300  XL— A  Ltfetinw  liiveftment— 
Butif  for  rough  weother,  rough  usage,  and  years  ofter  yeors 
of  trouble-fre«  service* 

the  TOPAZ   UNIVERTER  300  XL  features: 

300  conservative  wotts  @  800,  700,  or  600  Volts   Hi  B 

275  Volts   Low   B 

-50  to   -90   Volts    Potentlometer-od justed    Bios 

Input   11    to    15   Volts   DC 

Weight  8  lbs. 


Dust-proof,  dirt-proof,  kick -proof,  spray-proof  dtep-drawn 
StttI  housing.  Ideof  for  under-hood  mounting^Bul  ot- 
troctrve  for  visible  mounting — QUIET  enough  to  mount 
by  your  eor. 

Uses  rugged  new  transistors.  Ratings  conservative. 
Impossible  to  damage  by  short  circuit.  Atl  cables 
included:  B~ft.  red  coble  to  battery,  5-ft*  coble  t« 
transceiver,    18"    cable    for   ground* 


INCOR        PO        RATED 


The  TOPAZ  UNIVERTER  300  XL    5119,95 


lee    your   dealer    or    writ^    today! 


3802  HOUSTON  ST.,   SAN  DIEGO   10,  CALIF.   •   CYPRESS   7-4815 


Some  manufacturers  still  build  their  gear  to 
fit  a  standard  rack  but  be  careful  of  TVI  and 
receiver  ladiation  if  you  take  things  out  of  their 
boxes.  My  SX28A  seems  to  perform  just  as 
weU  out  of  the  cabinet  as  it  did  in.  It  has  an 
enclosed  rf  compartment  and  a  full  bottom 
plate^  howe\er.  Most  present  day  receivers 
lack  both  of  these  features  and  may  suffer 
from  signal  entry  directly  into  the  chassis  if 
they  are  taken  otit  of  their  sliielding  cabinets. 

b.  As  is  mounting. 
Some  commercial  gear  can  be  mountexl  into 
your  console  and  still  look  as  if  it  belongs  there. 
My   transmitter  is   mounted   tliis   way   merely 
by  placing  it  in  position  and  holding  it  there 
with  a  wood  block   behind  it.   Other  panels 
around  the  tiansniitter  miike  it  appear  to  blend 
in.   Be  careful  when  you  build  your  console 
that  you  allow^  enough  room  to  slide  your  gear 
in  without  scraping*  Some  of  the  Heath  gear, 
for    instance,    measures    IQJi    inches    o\'er-all 
width.    If   the   sides   are  perforated   for   heat 
transfer,  allow  some  extra  width  for  air  flow, 
e.  Remounting  on  new  panels, 
I  mounted  my  Heath  vfo  and  Q  Multiplier 
behind   console   panels   by   drilling   matching 
holes  for  the  shafts  and  holding  the  whole  thing 
together    \vith    the    shaft    nuts    and    original 
screw^s.  Then  I  had  to  do  my  own  lettering- 
Generally,  it  will  look  better  if  all  your  panels 
are  alike  in  style  and  color.  Some  panels  may 
be    mounted    on    the   front    surface   with    the 
console  panel  sandwiched  between  the  manu- 
fachu^ers  panel  and  equipment  cabinet. 

I   ha\  c   placed    receiving   functions   on   the 
left,  transmitting  functions  on  the  right,  and 


control  functions  in  the  center.  This  arrange- 
ment will  suit  most  right-handed  people.  Left- 
handers will  prefer  the  reverse. 

Finishing 

Mv  console,  like  a  lot  of  tliem  at  Cape 
Canaveral,  is  a  soft  green  ct>lor  \vith  light  grey 
panels.  You  may  want  to  match  the  color 
scheme  of  your  existing  equipment  but  be 
careful  of  dark  colors.  They  can  be  very 
tiring  to  look  at  after  a  while. 

Buy  plenty  of  paint  for  die  panels.  I  used 
a  grey  spray-can  paint  but  found  that  the 
ct>lor  had  been  discnntinued  w  hen  I  w'anted  to 
add  a  new^  piece  of  gear,  1  consequently 
bouglit  three  cans  from  the  same  color  lot  and 
painted  the  entire  set  of  panels  over  again. 
Now  I  have  all  the  present  jyanels  painted  to 
match  and  also  have  a  reserve  supply  for 
touch* up  and  future  additions. 

Labeling  of  the  panels  is  a  formidable  task. 
There  are  a  number  of  solutions,  however,  de- 
pending upon  how  professional  you  want  your 
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console  to   appear.   A   few   of    these  solutions 
are  listed  here: 

a.  Detals,  This  is  the  mo.st  common  solution. 
Ho\ve\'er.  I  have  found  die  qualit>'  of  the  de- 
cals  available  to  be  ratlier  unreliable.  Also,  if 
you  spoil  one  of  the  decak  and  find  It  is  the 
only  one  of  its  kind  on  the  sheet,  you  must  try 
to  splice  pieces  together  or  buy  a  new  sheet  in 
order  to  get  the  one  word  you  want, 

b.  Wax  Transit  rs.  These  come  by  the  sheet 
also.  To  use  these,  the  sheet  is  placed  over  the 
panel  and  the  word  transferred  by  rubbing  on 
the  plastic  sheet  backing  with  a  bliuit  stick* 
The  letters  transfer  to  the  panel  and  adhere. 
An   o\'ercoat  of  clear  lacquer  is  necessary. 

c.  Rubber  Stamp.  Several  companies  make 
a  rubbear  stamp  built  like  an  adjustable  date 
stamp  l>ut  with  a  complete  alphabet  and  uiun- 
eral  set  on  each  moveable  band.  I  have  used 
one  with  six  bands  and  found  it  adequate. 
Careful  attention  to  registry  and  orientation 
is  necessary  to  get  the  words  on  straight. 
Stamp  pad  ink  is  too  transparent  for  most  uses 
on  metal  panels  and  doesn't  leave  sharp  edges, 
A  better  method  is  to  iLse  black  printers  ink. 
Practice  on  a  scrap  panel  first  to  learn  the 
*'tovich/'  Also  keep  a  rag  handy  with  hghter 
fluid  or  solvent  to  wipe  off  your  mistakes 
before  they  dry.  This  method  is  also  very  use- 
ful for  marking  ytuir  chassis  with  tube  type 
designations  b>^  each  socket.  A  protective  lac- 
quer coat  is  advisable.  These  stamps  are  avail- 
able through  stationery  stores  for  about  $10.00. 

d.  Silksereen,  This  process  is  simple  but 
lengdiy  and  requires  a  good  deal  of  equipment 
that  most  of  us  do  not  have.  For  one-of-a-kind 
panels  it  is  rarely  justifiable. 

e.  Hand  Lettering,  Even  the  steadiest  of 
artist's  hands  can  not  letter  carefully  enough  to 
be   acceptable  for   close  observation    reading. 

f-  Machine  Lettering.  Several  types  of 
mechiUiical  lettering  guid^  are  available  from 
engineering  supply  stores.  My  console  panels 
are  lettered  this  way  with  India  ink. 


Etectricaf:   (See  Fig.  4) 

Main  power  should  be  controlled  by  one 
easy-to- reach  switch,  A  pilot  light  is  also 
a  wise  safety  precaution.  Each  piece  of  gear 
should  be  fused  internally  and  ac  power  dis- 
tribution wiring  should  be  fused  where  tlie 
main   line   comes   into  the  console. 

AC  power  distribution  is  not  difficult,  Witli 
normal  safety  precautions  and  obser\aiice 
of  U.  L.  and  local  codes,  route  your  ac  lines 
as  you  wish.  A  useful  item  is  a  strip  of  appli- 
ance outlets  in  each  console  section  near  the 
top  of  the  console.  My  console  contains  a 
power  distribution  panel  from  wliich  I  can 
turn  on  ac  power  to  converters,  relay  control 
circuits,  vfo  power  supplies,  etc.  Neon  indi- 
cator lights  are  ver>^  handy.  Make  at  least  one 
ac  outlet  available  from  the  front  of  the  console 
for  soldering  irons,  etc, 

A  good  low  impedance  ground  bus  is  a 
good  idea.  I  used  No,  6  bare  copper  v^ire  with 
a  series  of  copper  straps  soldered  at  useful 
points. 

Be  careful  of  long  coax  runs  tliat  may  turn 
out  to  be  inidesirable  fractions  of  a  wave- 
length, Nomial  tehniques  stiU  apply  for  deter- 
mining how  long  your  feed  lines  should  be  but 
be  carefid  to  include  the  lengths  of  feed  line 
you  may  instaU  in  tlie  console.  It  is  a  good  idt  a 
to  measure  each  critical  piece  as  it  is  installed 
because  you  may  not  be  able  to  measure  it 
accurately  after  it  is  installed! 

Install  your  digital  clock  in  a  panel  by  re- 
moving it  from  its  case  and  taking  out  the 
plastic  window.  The  mmiber  wheels  can  then 
be  set  from  the  front  of  the  console,  Remember 
to  put  the  clock  on  the  supply  side  of  the 
main  power  switch  unless  you  want  to  reset 
the  clock  every  time  you  operate. 

Switching  of  rf  can  be  accomplished  w^th 
rotary  coiix  switches  which  occupy  valuable 
panel  space,  or  by  a  patch  panel  mrangement. 
My  installation  uses  bnc  connectors  and  several 
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short  patch  cords  so  I  can  rapidly  patch  from 
one  antenna  to  another,  to  dummy  load,  to 
converter,  or  directlv  to  tlic  tr  switch.  Patch 
panels  are  versatile  in  combining  se^eral 
modes  of  operation  without  the  expense  and 
confinement  of  switches. 

I  cabled  tiJl  my  wiring  with  Nylon  lacing  and 
you  will  find  it  welJ  wortli  the  time  and  ex- 
pense to  get  rid  of  the  snarl  of  wires  otherwise 
a  part  of  every  installation*  There  are  a  num- 
ber of  substitutes  that  would  do  titc  same  joli 
and  not  be  so  permanent*  The  plastic  coiUcord 
uTapping  seems  particularly  adaptable  to  a 
changing    amateur's    needs* 

A  handful  of  cable  cliunps  screwed  in  con- 
vein'ent  places  will  train  your  cables  from  one 
compartment  to  another.  I  even  cut  some  holes 
in  the  console  w^ills  in  the  interest  of  shorten* 
ing  up  my  \^o  leads. 

Make  wiring  diagrams  of  ever>'  piece  of 
gear  you  install.  These  diagrams  should  be  la- 
beled with  wire  numbers  for  all  interconnect- 
ing cables.  Tliese  same  wire  numbers  then 
should  be  branded  on  each  wire  using  self- 
sticking  number  strips.  A  twenty-five  cent 
number  strip  is  the  best  investment  you  can 
make  in  terms  of  being  able  to  pick  out  a 
particular  wire  in  a  cable  some  time  laten 

I  have  not  attempted  to  color  code  all  my 
cable  wiring  since  the  v\ire  niunber  system  is 
easier  and   more  versatile. 


Generally  it  is  a  nuisance  to  have  loose  wires 
on  the  operating  side  of  the  console.  My  micro- 
phone was  therefore  mounted  on  a  flexible 
gooseneck  from  o\  erhead.  My  key  has  a  cable 
just  long  enough  to  reach  die  key  jack  on  the 
panel 

Antenna  temiinals  were  provided  on  the  top 
surface  of  the  console  with  UHF  connectors 
for  coax  inputs  and  two  screw  tenninals  for 
open  wire  feeders.  The  main  console  ground 
bus  is  attached  to  an  external  ground  by  a 
strong  spring  clip.  Connections  to  the  antenna 
rotator  are  made  tlirougli  a  surplus  multi-pin 
connector.  Thus  the  entire  console  can  be  dis- 
connected from  its  input  and  output  lines  with 
a  minimum  of  disconnections. 

Conclusions 

Investigation  of  the  catalogs  %^i!l  show  that 
a  three  section  c*onsoIe  similar  to  mine  will  cost 
more  than  $800.00.  It  will  be  all  metal  and 
precisely  made,  but  it  will  not  go  through  a 
doorway  and  will  not  provide  any  more  enjoy- 
ment than  my  twenty  dollar  investment.  Ham- 
ming doesn't  have  to  be  all  ondie-air  time. 
And  just  because  my  console  looks  good 
doesn't  mean  that  it  is  inefficient  eidier. 

So  get  out  the  ruler  and  saw  and  start  your 
console.  You  will  be  surprised  how  much  en* 
joyment  it  will  give  you, 

...  K2YIH 
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Listen  .  .  . 
Fellow  Radio 
Amateur 


Author's  Note: 

Some  time  ago  Wayne  editorialized  that  he 
had  recerved  practically  no  correspondence  in  favor 
of  the  Incentive  License  proposal  of  the  A:R,R.L, 
Upon  writing  Wayne  that  I  wished  to  write  on  this 
subject,  he  graciously  permitted  the  inclusion  of 
this  article  in  73  magazine.  I  strongly  believe  the 
incentive  License  proposal  is  o  cruciaf  decision 
facing  radio  amateurs.  This  artkle  gives  my  rea- 
sons for  supporting  this  proposal 


Bill  Orr  W6SAI 


Some  time  in  the  futurej,  amateur  radio  will 
again  face  a  Moment  of  Truth  at  an  international 
gathering  whose  function  will  be  to  examine  the 
radio  spectrum  with  an  eye  to  the  future  fre- 
quency allocations  for  tlie  various  services.  At  that 
time  the  question  raised  will  be:  What  does  the 
radio  amateur  contribute  to  the  public  welfare, 
convenience,  or  necessity  that  justifies  Iiis  con- 
tinued use  of  important  world-wide  frequency  al- 
locations that  are  desired  by  other  countries  and 
by  other  services? 

As  the  question  revolves  about  public  interest, 
convenience,  and  necessity  {commonly  called 
PICON  )^  the  radio  amateur  must  reply  in  this 
context,  and  with  an  unprejudicH^tl  eye,  I  propose 
to  do  that  now.  I  will  speak  to  you  as  the  DeviFs 
Advocate;   that  is,  I  w^ill  examine  the  pessimistic 


side  of  the  situation,  in  order  to  say  the  thoughts 
that  each  one  of  us  keeps  buried  at  the  back  of 
his  mind.  I  am  going  to  step  on  your  toes^  jab 
you  in  the  ribs,  and  give  you  a  poke  in  the  eye 
with   a   sharp   stick. 

iSo  organism  grows  unless  it  is  irritated^  and 
amateur  radio  has  not  I>een  irritated  for  many, 
many  years*  It  is  going  to  be  irritated  to  a  high 
degree  during  the  coming  years,  I  assure  you. 

Let  me  begin  this  critical  self-examination  with 
reference  to  JParagraph  78,  Article  1  of  the  In- 
ternational Radio  Regulations,  Geneva,  1959  which 
defines  amateur  radio  as: 

**A  service  of  self -training,  intercoramnnica- 
tion,  and  technical  investigations  carried  on 
by  amateurs;  that  is,  by  duly  authorized  per- 
sons interested  in  radio  techniques,  solely  with 
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a  personal   aim,    antl   without    pecimiary   in- 
terest." 
Note  that  the  word  "hubby"  is  not  used  in  the 
definitioT!  of  fimateur  radio. 

Further,  Section  12  of  the  Federal  Communi- 
cations Connniiision  Rules  and  Regulations  defines 
amateur   radio    a.s; 

"A  .wrvice  whose  purpose  is  expressed  in  the 
following  principles   ,    .    .   a   voUnitar)%   non- 
commercial  communications    service,   particu- 
larly with  respect  to  emergency  cnmmunica- 
tions  ...  a  continuation  and  extension  of  the 
amalcu/s  proven  ability  to  contribute  to  the 
advancement   of   the    radio   art." 
Tills   deseripticin    of   the   radio    amateur   service 
is  fuitlu^r  clarified   by  tlie   following   ,   .   .   *'to  be 
brought  al)oiit  by  encouragement  and  improvement 
of  the  radio  amateur  service  throitf^h  rn/e?  wJiich 
provide  for  adva^icbif!,  skills  in  l)oth  the  communi- 
cation and   technical  phases   of  the  art   .   .   ,   ex- 
pansion of  the  existing  reservoir  within  the  ama- 
teur radio  service  of  trained  operators,  technicians, 
and  electronic  experts,  and   ,  .  ,  continuation  and 
extension  of  the  amateur's  unique  ability  to   en- 
hance international    good   will   .    *    /* 

You  will  note  that  in  neither  the  Geneva  Regu- 
lations nor  in  the  F.C.C,  Rules  and  Regulations  is 
the  amateur  radio  service  defined  as  a  hobby. 
Amateur  radio  is  legally  defined  as  a  service:  just 
as  much  a  service  as  the  maritime  radio  service, 
the  Land  Mobile  Service,  or  the  Fixed,  point-to- 
point  service*  The  idea  that  amateur  radio  exists 
as  a  hob[>y  is  a  dangerous  one,  and  a  purely  ama- 
teur concept:  to  defend  amateur  radio  on  the 
basis  of  a  nobby  is,  in  my  mind,  a  dangerous  risk, 
placing  us  in  an  indefensible  position  that  we 
other\^ise  would  not  ha\  t  to  face  in  the  coming 
years. 

The  view  of  amateur  radio  as  a  hobby  is  a 
widespread  and  dangerous  one,  and  the  funda* 
mental  definition  of  amateur  radio  as  a  service  has 
been  gradually  eclipsed  in  the  past  few  years  in  a 
mass  exodus  to  the  hobby  concept.  Where,  may 
I  ask  do  certificates,  round  tables,  DX-chasing,  or 
other  operating  pleasures  fit  within  die  concept 
of  PICON?  Could  we  be  mistaking  the  pleasant 
trappings  of  hobby-ism  for  the  real  pursuit  of 
amateur  radio? 

To  examine  this  fundamental  difference  of 
vie\%T>oint,  let  us  look  backwards  a  few  years 
in  order  to  ascertain  from  what  position  amateur 
radio  has  grovvn,  and  from  that  position  observe 
the  state  the  amatein  servict^  has  now  reached. 
The  pre-World  War  II  year  of  1940  is  a  good 
starting  point,  as  it  signifies  a  distinct  break  with 
a  way  of  life. 

The  1940  radio  amateiur  constructed  a  good 
deal  of  his  equipment  His  abilit>*  to  talk— to 
h^ve  a  QSO— w^as  the  successful  and  only  reliable 
test  of  his  station  and  equipment.  In  those  days 
before  propagation  predictions  were  generally 
available,  a  vast  fund  of  intuitive  knowledge  was 
gathered  by  virtue  of  DX  contests  and  long 
distance  QSO's  to  further  the  new  art  of  propa- 
gation prediction,  **Long  path'*  openings  were  first 
exploited  on  14  megacycles  by  radio  amateurs  in 
pre-war  days.  Further,  nidio  amateurs  led  the  way 
in  expansion  of  the  VHF  field.  Commercial  VHF 
g(\ir  was   patterned   after  amateur  equipment. 

The  1940  amateur  radio  hcense  ( particidarly 
the  old  class  A  license)  implied  a  high  degree  of 
manual  skill  and  technical  knowledge  in  the 
holder  thereof.  Thinking  and  doijig  were  essential^ 


and  the  radio  amateur  absorbed  kTiowledge  in 
the  process  of  getting  on  the  air  and  making 
contacts.  True,  the  level  of  knowledge  was  low 
compared  to  today,  but  the  level  of  mastery  was 
high.  The  1940  amateur  achieved,  in  the  broad 
sense,  the  masters*  of  his  subject  matter  to  the 
state-of-tlie-art  level  The  state-of-the-art  was  the 
pride  of  the  radio  ham. 

Since  1940,  however^  mighty  forces  have  been 
set  adrift  and  wc  are  living  in  a  vasdy  comph- 
cated  world  of  change.  We  liavc  microwaves, 
lasers,  back-scatter,  space  communications,  single 
sideband  and  other  sophisticated  concepts  thrust 
upon  us*  The  advent  of  television  obsolcted  tliu 
breadboard  transmitter,  and  today's  ham  rig  is 
wrapped  in  an  ri.  enclosure  that  is  hardly  capa- 
ble of  being  made  on  the  kitchen  table  with  a 
Boy  Scout  knife.  In  truth,  we  now  find  the  radio 
amatcin'  state*of-the-art  approaching  the  graduate 
engineering  leveL  If  the  definition  of  amateur 
radio  as  a  hobby  is  true,  should  the  radio  ama- 
teur attempt  to  master  this  high  state-of-the-art? 

Perhaps  to  answer  this  pointed  question,  we 
should  look  about  us  todav.  The  1963  radio  ama- 
teur now  buys  idmost  all  his  ecinipment,  What 
amateiur  builds  his  receiver  today?  For  that  mat- 
ter, who  builds  his  o\^ti  transmitter?  Or,  to  be 
more  specific,  who  modifies  his  factory-built  trans- 
mitter? Watch  out— a  modiBcation  may  spoil  the 
trade-in  value!  Alas,  what  has  happened  to  the 
thinking   and    doin^    aspect   of    amatein:    radio? 

A  good  friend  of  mine  owns  a  radio  distribut- 
ing store  specializing  in  sale  and  repair  of  ama- 
teur radio  communications  equipment.  You  would 
be  amazed  at  the  stories  he  can  tell  of  hams  w  ho 
bring  in  their  gear  to  be  repaired.  "My  receiver 
won*t  work  properly,"  says  the  disgnmtled  owner. 
Opening  the  lid^  the  serviceman  finds  a  bumed- 
out  tube,  a  blown  fuse,  or  other  obvious  trouble, 
"Today's  amateur  doesn't  even  bother  to  read  the 
instruction  book,"  says  my  friend.  "He's  too  eager 
to  get  on  the  air  and  chatter  in  a  round-table 
Que-so!" 

Suppose  we  look  for  a  moment  at  today's  "reser- 
voir of  trained  operators,  technicians,  and  elec> 
tronics  experts,"  A  pool  of  trained  operators 
( commmiicators,  that  is^  adept  in  all  modes  of 
communication)  is  certainly  a  comforting  thought 
and  right  in  line  with  PICON  concepts.  Yet, 
today's  communicators  have  been  chluted  in  a 
sea  of  confusion*  We  ha\  e  several  phonetic  alpha- 
bets, and  common  procedures  and  techniciues  are 
forfeited  to  outright  rudeness  and  ignorance. 

"Break  .  .  .  break'* 

"Cinime  a  clear  channel  for  phone  patch  traf- 
tic 

CW  operating  skill  is  being  subordinated  to 
contest-style  operation,  and  a  skilhcl  traffic-oper- 
ator is  vanishing  like  the  Dodo  Bird,  Phone  opera- 
tioHj  \vitih  the  exception  of  a  small  pubhc  service 
fimction  of  questionable  vahie,  does  not  contribute 
one  whit  to  die  requirements  of  PICON. 

As  to  tlie  "pool  of  trained  technicians  and 
skilled  electronic  experts"— it  is  obvious  that  such 
a  group  of  radio  amateurs— if  they  really  exist— 
LS  indeed  valuable  and  a  contribution  to  PICON, 
These  amateurs  are  the  living  potential  for  to- 
morrow^'s  growth  in  amateur  radio,  and  in  engi- 
neering, technology  and  allied  arts.  This  group 
can  contribute  to  unique  areas  of  research  and 
development  that  are  in  the  interest  of  amateur 
radio  and  the  public. 

How  fares  tnis  "reser\^oir  of  trained  technicians 
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and  skiUed  electronic  experts?"  Judging  from  the 
words  of  tlie  radio  store  owTter— not  so  hot!  Others 
agree! 

A  \\ell-knD\^  n  West  Coast  educatorj  who  is  also 
a  radio  amateur,  has  this  to  say; 

** Young  radio  amateurs^  in  general,  are  among 
the  poorer  students  in  engineering  and  tech- 
nolog>\  They  have  the  assumption  they  do 
not  need  the  basic  theoiy  of  engineering. 
They  question  the  worth  or  the  maUiematical 
approach,  relying  instead  on  hit-or-miss  \\  ork. 
In  general^  they  Iiave  no  desire  to  learn  basic 
circuitr>\  They  exliibit  a  lack  of  original 
thinking,  and  slavishly  follow  the  ideas  of 
others.  They  cannot  an;ilyze  a  problem,  nor 
do  tliej'  knov\*  tlie  order  of  magnitude  of 
results  to  expect/' 
A  sad  commentary  on  today's  "reserxotr  of 
trained    techn ici ans/* 

A  well-known  engineer,  who  is  a  radio  ama- 
teur and  a  project  airector  in  a  large  electronics 
firm,  has  this  to  sav  al>out  the  "reservoir  of  skilled 
electronic   experts": 

"Twenty  years  ago  when  a  radio  amateur 
came  to  our  organization  for  employment,  his 
amateur  license  was  prima  facie  evidence  tliat 
he  was  a  technician  and  knew  \%  hich  end  of 
a  soldering  iron  to  pick  up.  He  could  read  a 
schematic,  he  was  eager  to  leam,  and  he 
had  the  capability  of  technical  {rrowtli.  Today, 
although  the  cleetronic  industry  is  crying 
for  trained  technicians  and  engineers,  by  and 
large,  they  are  not  coming  from  the  ranks  of 
the  radio  amateur,  Pussessioo  of  today's  radio 
amateur  license  does  not  mean  that  the  hold- 
er is  technically  qualified  in  any  sense  of  the 
word.  The  level  of  ^kill  of  the  majority  of 
today's  radio  amateurs,  generally  speaking,  is 
not  high  enough  for  even  proper  mainten- 
ance and  operatifm  of  commercial  or  military 
electronic  equipment,  Oi>enings  are  continu- 
ally available  for  competent  people.  It  would 
be  nice  if  they  were  radio  hams/' 
A  sad  commentary  on  today's  ^'reservoir  of 
skilled  electronic  experts," 

These  remarks  are  not  unique,  and  they  are 
symptomatic  of  amateur  radio  today.  It  may  be 
overly  pessimistic,  but  it  looks  to  me  as  if  the 
fundamental  basis  of  a  radio  service  has  been 
eclipsed  in  amateur  radio  in  a  mass  exodus  to  the 
level   of  the  ho])l)yist, 

NoWj  the  radio  amateur  stands  today  in  a 
naked  and  exposed  position.  He  has  abdicated  his 
natural  curiosity  in  electronics  and  basic  com- 
munications and  has  substituted  a  superficial  de- 
sire to  chatter-  The  hobby  aspect  of  amateur 
radio  has  stripped  today's  bam  of  even  a  rudi- 
ment of   ti'ihnical  know-how. 

Regardless  of  the  complexity  of  today's  com- 
munications, there  exists  a  minimimi  body  of 
knowledge  that  must  be  known  by  the  up-to-date 
radio  amateur.  This  body  of  knowledge  continu- 
ally increases,  as  the  state-of-the-art  increases.  Un- 
less the  radio  amateur  keeps  abreast  of  this  body 
of  knowledge,  he  reaUy  cannot  justify  his  ex- 
istence in  the  eyes  of  PICON. 

Those  radio  amateurs  who  do  not  keep  abreast 
of  conventional  knowledge  and  who  thereby  do 
not  justify  tlieir  existence  are  called  ''apphance 
operators**  by  many. 

Tlie  appliance  operator  has  the  same  technical 
grasp  of  electronics  as  the  housewife  who  dumps 
a  load  of  dirty  clothes  in  the  automatic  w^asher 


ALL  NUVISTOR  C  At  2  METER  CONVERTER  (:!-GDS4) 
liisnnje  UF  Ajjip  (2-fJCW4j  OiSC.  &  Mixer  —  Low  Cross 
MoiJuJnUan  —  No  Neulmllzliig.  A  smooth  yperaLLng  unit  of 
fldvantreci  destgn,  J^ow  noise  anil  high  sensUiTity,  Ilttiulres 
only  50/75  V  at  10  MA.  Clreiiit  Board  wired  and  lasted— 
less  tubeii  and  xtaL 

0    Meter    I,F/s— BC    lo    HB1C~€.50.  2R    MC— 8,50 

'2   M^ier    l.F/s— 1«/14    MC— 7.50.  'l^    iiC— 9-50 

"WAdYSiT— Very  much  satisfied'^  '^KITCU— FB." 
"WAOAl^— Wnrks  (?n*at/' 
Stanitartf   2    Meter   Converter,   fir\V4    R.F.    Amp.    6   s   S   03C.— 
Tripler-.Mixer.    *sN-ai>Ii    |>luji    30DB    at    150V-1/ SlfW,    A    low 
nol5&—Tery  hiwii  KSiln  <*eon<im>'  unit. 

10    MC    I.F.— 6.50.  m    M€    LF.— 8.50. 

This  unit  Is  AvaUaljle  mounted  in  3x43^5  alum,  case  with  all 
ccinnet'toTS,  lutjes  and  xtJil  in  the  10  to  14  MC  l.F.  range 
for  RtTHt^ nil  i-oviTiiire  rt-relvcr^     2f  .SO   PP. 

^LITTLE  GEM"  5  WATT  TRANSMITTER  &  EXCITER 
UWIT.  1— ("Al  s  tube,  rvos  '^  MC  xtals  with  outpui  an 
:?0-10'6  Mtur>.  I'ullji'  l  mm  hie.  rariable  capacitors.  BuiH-in 
nntfMinit  iMiui>ler.  CIrcull  Board,  wired  and  tested — le&s  tube 
A'  5;UI — 6.S0. 

"From     W4BTR^ITaT«     worked     19     states     on     0     Meters — 

iSfmitrfcatilp  p^'ffcmnanre- " 

5  WATT  AUDIO  BOARD  &  MOtftULATOR.  Xtal  or  carbon 
mike.    I     .  ^   12AX7  &    f^AQS.   Clrrutt   Board — 4,50 

6  Meter  CASCODE  NUVISTOR  PRE- A  MP.  Fp  to  20BB 
gain,  tlrdy  •!%  %  1'.  Fitf,  atijrwhere.  Ideal  for  coMmunl tutors, 
HQ-llO  etc.  Also  27/2$  MC.  Circuit  Board  wired  &  tested— 
4.0O. 

2  METER  SINGLE  NUVISTOR  PRE- AM  P.  plus  20DB  gain, 
i^*  I  2'"— 3.50. 

G£M    ELECTRONICS 

P.O,   BOX  203,  TREMONT  CITY.  OHIO 

Phon^-Ttrre     Hautu    282  Urbana,    Ohio    Exchange 


LOOKING?  SHOPPING?  TRADING? 
TRYING  TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special  Deals  on  New  and  Re- 
conditioned  used   gear.   Cash   or  Budget 

Grahom   Radio 

Bept  D*,  Reading,  Mass.  Teh  944-4000, 


Reyco  Multibond  Antenna  Coils 

Traps  for  dipdes   .    .   .   high   strength   .   .    .    moistura 
proof    guaranteed    to    handle    a    full    KW. 
Model    KW-40    coils    will,    with    a    lOS    foot    anfreniio, 
proYide    operation    on    10-T5-2O-40-80.        f  12.50   «et. 

For    informoHon    on    other    models    write; 

FRED  L,  REYNOLDS  W2V5,  492  Ravenswoed  Av«., 

Rochester    19,   New    York 


Famous   G4ZU    Mifiibeams   Now    Popularly   Priced 

Th«  World  Famous  Minibeam  IQ-IS'SO  meteri  through  maM 
purchaBes  now  available  ai  tlie  low,  low  price  ._..,..-  $49,95 
CB-IO  Dual  driven  two  ekmertt  beam  with  7.8  dh  s^aln  on  10 
melers  or   CB   Uand^ 

WeJffht   5    poundi  —   powerful  —   only $34. &5 

Hottest    Parks    Canverters    that    will    not    oT^rload    tod    need    do 

preselector. 

Mwiel   SO-1    fully   powered   —    no  eictraa    ..,...., -   SS4,5£I 

ilodel   144-1  fully  powered  3  db  noise , .  ,*- $54.95 

Write   for    details 

GAIN,    Inc.,   Dcpt.  73-11,  1209  West  74th,  Chicago  ^^,  IH, 


FM  FM  FM  FM  FM 


FMTRU  30D  ISOmc  $25.00 


FMTRU  41V  30-50mc  $40 


FMTR     30D  30-50mc  §20,00        50BR  base  sta,  30-50  mc  $50 
FMTRU  eOD  ISOmc  $45,00  BOY  base  sta.  30-50mc  $150 

FMTR   80D  30-50mc  §55.00         T44A6A  450mc    §65.00 
Iso-GE  gear  $35  and  up.    DuMont  and  Link  g^.r  available. 

nnrthwp^t  e  ecrromcs 

IIUI   lllfTvJl      Box  7,  Chesterton,  Indiana 


DOW-KEY  CONNECTORS 


DOUeiE  MALE 

Favorite  every- 
whcfe^    P'cctsiort 
m»dc.  rugged 
locking  type. 
Si  Tver  pt^tned. 

ea    ...    .95 


DOW-KEY   COMPANY.  Thief  River  Falls. Minn. 


rANEL  MOUNT 

Dt^rjbte.  iifver 
otj*ed.  pr«iiion 

hole  *%  needed, 
fio  icrcws. 
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and  presses  the  **on"  button.  Antl  like  the  house- 
wife, when  the  washing  maehlne  breaks  down, 
the  appliance  operator  calls  the  serviceman! 

I  believe,  to  our  shameful  detriment^  the  true 
radio  amateur  is  rai^idly  beiiiK  drowned  in  a  sea 
of  appliance  operators.  This  new  species  of  non- 
radio  amateur  is  a  talker  par-excellence.  He  col- 
lects certificates,  joins  the  local  radio  clul>,  joins 
round-tables,  earns  awards  and  is  certainly  in 
evidence  on  all  the  bands-  If  notliing  else,  nc  is 
certainly  vocaL  Unfortimately,  his  real  technical 
knowledge  is  nil,  his  interest:  in  the  service  aspect 
of  amateur  radio  is  nil,  and  lie  exists  only  to 
enjoy  his  own  chatter. 

The  appliance  operator  looks  upon  amateur 
radio  as  a  hobby— an  emotional  relctise  from  the 
cares  of  the  day,  involving  little  or  no  technical 
skill  or  understanding,  and  litde  intellectual  in- 
volvement, lie  does  not  view  amateur  radio  as  a 
vehicle  for  advancing  the  state-of-the-art  or  satis- 
fying PICON,  but  as  Ms  own  persona!  hobby.  He 
has  a  part>*-line  telephone  to  the  world! 

Now:  this  appliance  operator  has  a  grim,  vested 
interest  in  his  nobby  and  he  exhibits  a  determined 
desire  to  cling  to  his  great,  electi^onxc  toy.  Why? 

First,  Ik^  achieves  a  degree  of  status  in  his 
community  of  friends  by  the  mere  fact  of  owning 
and  operating  complex  gear  in  his  home*  Posses- 
sion of  complex  equipment  is  thus  equated  into 
knowledgeable  use  of  the  equipment. 

Then,  too,  by  the  expenditure  of  money  (ten 
percent  down),  any  Mister  Milquetoast  can  be* 
come  a  loud  voice  on  the  ham  bands.  Unfortu- 
nately, opinionative  and  often  uninformed  appli- 
ance operators  find  amateur  radio  an  excellent 
oiitlet  for  their  frustrations*  Tune  in  any  day  and 
Hsten  to  the  self-styled  experts  solve  all  prob- 
lemsl 

Also,  the  appliance  operator  enjoys  the  homey, 
person-to*person  social  aspect  of  the  lit)hl)y. 
Clubby  meetings,  a  httle  intrigiie,  round- tables, 
contests,  certificates  of  false  achievements,  DX- 
peditions:  all  provide  a  romantic  dirill  and  sense 
of  well*being  and  an  emotional  release  from  daily 
monotony.   Why   worry   al>out   PICON? 

In  addition,  the  apphance  operator  enjoys  an 
equahty  of  all  on  a  first-name  basis.  He  can  "ex- 
change handles'*  uith  the  scientist  and  th*  ^(>na- 
tor.  He  is  as  good  a  ham  as  the  next  fellovv. 

This  may  be  fun,  but  in  my  opinion,  it  is  not 
the  basis  of  amateur  radiov  nor  can  the  hobby 
aspect  justify,  on  an  international  basis^  the  use 
and  occupancy  of  valuable  frequency  bands  covet- 
ed by  other  nations  and  by  other  services. 
These  aspects  of  ham  radio  do  not  tie  in  with 
either  the  Geneva  or  die  F;C;C,  definition  of 
amateur  radio.  The  unnatural  stress  and  infiated 
importance  placed  on  the  hobby  aspect:  contests, 
certificates,  and  chattter— by  the  appUance  oper- 
ator UteraUy  submerges  the  ser\'ice  aspect  of 
amateur  radio  and  reduces  us  to  impotence  and 
fn.istration.  A  continuation  of  this  blather  will 
soon  result  in  QST  and  other  amateur  radio  pub- 
lications l>eing  reduced  to  historical  ioumals,  deal- 
ing with  past  victories  of  the  hobby  of  amateur 
radio- 

As  things  are  going  now,  the  place  of  the 
apphance  operator  really  belongs  in  the  Citizens 
Band,  To  be  l>rutally  frank,  the  hobbyist:  the 
appliance  operator,  emulate  to  the  liighest  degree 
the  hopes  and  aspirations  of  the  Citizens  Bander. 
Yes,    you,    the    appliance    operator    represent    the 


final  goal  of  the  Citizens  Bander.  He  yearns  to 
be    youl 

Yes,  the  division  line  between  the  CB  jockey 
and  the  appliance  operator  is  a  thin  one,  indeed. 
And  thi  re  are  close  to  a  half  million  CB  ers.  Two 
minds  but  with  a  single  toy  to  play  with! 

It  would  seem,  therefore,  that  a  purely  hobby- 
style  plnlosophy  of  amateur  radio  is  a  dangerous 
view  and  caimot  justify  the  retention  of  \^aluable 
radio  frcfiuencies  in  the  amateur  service  in  view^ 
of  the  pressures  that  will  be  placed  upon  us  by 
other  countries  and  services*  What  is  to  be  gained 
for  amateur  radio  by  Citisens-Band  style  of  oper- 
ation beyond  the  self-satisfaction  brought  about 
by  the  ego-inflating  sound  of  one's  ov\n  voice? 
Here^  indeed,  is  our  dUemma. 

There  is  no  doubt  that  the  hobby  aspect  (the 
communication  aspect)  of  amateur  radio  delivers 
a  great  deal  of  comfort  and  enjoyment  to  ama- 
teurs who  couldn't  care  less  about  the  more  im- 
portant service  connotations  of  amateur  radio. 
The  idea  that  ham  radio  is  a  hobby  and  every 
ham  is  free  to  pursue  his  hobby  is  a  widespread 
and  simple  behef,  Tlie  apphance  operator,  ada- 
mant in  his  vested  interest  in  the  status-quo  re- 
fuses to  acknowledge  that  amateur  radio  is  more 
than  a  hobby.  The  fact  is  that  amateur  radio 
canunt  justify  the  kixurv^  of  self-st>^led  hobbyists 
subtjrdinating  the  PICON  service  definitions  for 
his  selfish  interest  in  hobby-time  chatter. 

Obser\^e  the  hue  and  cry  raised  throughout 
the  larid  over  the  simple  proposal  of  Incentive 
Licensing!  The  appliance  operator  shouts,  "You 
can't  take  my  rights  aw^ay  from  me."  Listen,  radio 
amateur:  we  do  not  posses  "rights"!  Amateur 
radio  is  a  service  and  we  enjoy  a  privilege  granted 
to  us  on  an  international  basis  that  may  be  taken 
away  by  a  majority  vote  of  nations,  many  of 
whom  could  care  less  about  the  amat(!ur  senice! 

The  serious  radio  amateur  listens  in  amazement 
as  he  hears  arguments  against  a  philosophy  of 
self -education  and  self-improvement.  He  is  cha- 
grined as  he  hears  Uie  radio  amateur  service  de- 
based and  degraded  by  a  flood  of  cliatterers  who 
have  no  concept  of  the  tme  meanings  and  deep 
traditions  of  amateur  radio.  This  is  a  sorr>^  specta- 
cle, indeed*  The  Incentive  License  Proposal,  actu- 
ally, is  only  one  important  point  in  estabhshing 
amateur  radio  as  a  true  service.  All  otht  r  services 
have  strict  disciplinary  structures;  why  not  ama- 
teur radio?  What  excuse  do  we  have  for  mail- 
order-style licenses?  Do  we  not  all  join  other 
servdcesj  and  all  use  the  same  electronic  gear 
and  the  same  ionosphere?  A  good  case  may  be 
made  that  the  raclio  amateur  examination  be 
raised  to  a  technical  level  equal  to  the  radio  tele- 
graph or  radio  telephone  first  class  licenses.  Why 
not? 

On  the  other  hand,  those  who  in^i^t  amateur 
radio  is  only  a  hobby  could  \  er>^  well  hold  tlie 
opposite  view:  reduce  the  code  exam  to  the  mini- 
mum allowed  under  the  Geneva  convention  and 
open  tlie  gates  to  everybody.  x\fter  all,  >ou  dont 
have  to  have  a  license  to  oe  a  stamp  collector! 

So  the  all-important  qu(*stion  that  I  submit  to 
you  is  this:  Is  amatcau-  rudio  a  service,  or  is  it 
a  hol:>by?  Once  this  cpiestion  is  answered,  the 
answer  to  the  future  of  amateur  radio  is  self- 
evident  and  requires  no  argument* 

I  look  at  the  Geneva  definition  and  the  F.G.C* 
definition  and  I  say  amateur  radio  is  a  service, 
I  also  say  that,  in  general,  amateur  radio  is  to- 
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WELL— 00 NT!  By  now  most  sharp  amateurs  realize 
where  the  real  bargains  in  A-1  fully  reconditioned  and 
guaranteed  equipment  can   be  found.  Yes,   its  no 

secret— BURGHARDT'S  is  the  place.  Month  after  month 
we  bring  you  truly  realistic  values— all  we  ask  in 
return  is  YOUR  CASH  AND  NO  TRADE.  Here  is  another 
fine  offering. 
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day    degenerating    into    a    hobby    and    does    not 
justify  its  existence  today, 

I  believe  amateur  radio  must  serve  PICON  in 
the  most  literal  way,  or  we  are  lost.  Radio  ama- 
teurs must  advance  the  state-of-the-art.  Those 
amateurs  who  cannot  advance  the  state-of-the- 
art  must  at  least  advance  with  it. 

I  believe  that  amateur  radio  must  attract  the 
intellectually  and  scientifically  minded  youngster 
and  must  provide  him  with  a  technical  entre  into 
fields  of  science^  and  must  encourage  him,  to 
the  best  of  liis  ability,  to  contribute  to  these  fields. 

Amateur  radio,  in  shorty  must  be  a  vehicle  of 
education.  We  must  not  "sell  short"  the  beginning 
Novice  by  exposing  him  only  to  the  vices  of  ama- 
teur radio.  He  must  see  the  virtues  as  well. 

I  believe  amateur  radio  must  contribute  to  in- 
ternational good  will  and  understanding  between 
countries.  The  RST  599  DX-style  QSO  with  a 
buck  for  the  QSL  card  holds  us  up  to  the  con- 
tempt of  most  foreign  radio  amateurs.  We  should 
use  our  wonderful  radio  ham  spirit  and  DX- 
ability  for  better  purposes   than  this  I 

I  believe  the  provincial  outlook  of  our  amateur 
radio  periodicals  must  change  forthwith.  When 
you  read  today's  ham  journals,  it  would  seem 
that  ham  radio  does  not  exist  outside  the  U,S.A., 
except  for  ersatz  DX-peditions.  We  must  achieve 
an  interchange  of  views  with  overseas  amateurs 
and  must  introduce  the  new  I.T.U.  nations  to 
amateur  radio,  if  possible.  Perhaps  this  may 
be  accomplished  by  amateur  radio  through  the 
Peace  Corps.  Life  must  once  again  be  breathed 
into  the  International  Amateur  Radio  Union.  We 
must  speak  to  overseas  amateurs  in  their  own 
tongue.  How  many  of  us  could  hold  a  QSO  in 
Spanish,  French,  or  Russian?  How  can  we  gain 
the  respect  and  good  will  of  people  if  we  can't 
speak  their  language?  The  immense  good  will 
power  of  amateur  radio  lies  quiet  in  our  hand 
and  we  must  avail  ourselves  of  this  power  im- 
mediately. 

Moreover,  I  beUeve  these  additional  questions 
must  be  answered :  Can  amateur  radio  be  of  help 
in  advancement  of  underdeveloped  areas  of  the 
world?  Can  amateur  radio  work  with  schools 
and  colleges  to  assist  in  the  education  of  young 
people?  Why  does  not  amateur  radio  sponsor  a 
scholarship  program  to  aid  worthy,  young  ama- 
teurs who  cannot  afford  a  formal  scientific  edu* 
cation?   Why   not? 

I  believe  amateur  radio  has  the  unique  oppor- 
tunity to  enter  new  and  exciting  fields  of  astron- 
omy, mathematics,  telemetry,  space  communica- 
tions, and  propagation.  Areas  do  exist  wherein 
the  true  radio  amateur  can  expand  the  state-of- 
the-art.  Lasers,  upper  atmosphere  study,  Faraday 
rotation,  moonbounce,  space  location  of  objects, 
space  sateUites,  voice  to  digital  conversion,  one- 
way propagation  effects,  and  many  other  aspects 
await  our  interest.  I  sincerely  hope  we  have  this 
interest. 

It  is  discouraging  in  the  extreme  to  hear  that 
whenever  QST  prints  a  technical  article  in  some 
advanced  field,  the  League  receives  a  barrage  of 
letters  from  appliance  operators  complaining  that 
the  article  is  too  technical,  and  that  it  takes  up 
space  that  otherwise  could  be  devoted  to  con- 
tests, DX,  operating  news,  or  gossip. 

I  believe  that  we  stand  at  the  crossroads  today, 
and  every  indication  points  to  the  wrong  choice 
of  direction.  The  appliance  operator's  emphasis  on 


communication  pleasure  as  his  right  and  hobby 
will  not  prove  to  be  a  justifiable  reason  for  the 
continued  existence  of  amateur  radio  in  the  years 
before  us.  Amateur  radio  cannot  afford  the  luxury 
of  existing  for  the  appliance  operator,  vrfthout 
having  compensating  efforts  exerted  in  PICON, 
or  the  service  aspect.  We  cannot  escape  the  Day 
of  Judgment,  which  is  fast  approaching. 

Happily,  there  is  still  time  left  to  place  our 
house  in  order»  If  we  act  quickly  and  properly, 
we  will  not  have  to  face  the  Moment  of  Truth 
when  we  will  be  found  wanting.  All  is  not  lost  if 
we  recognize  what  has  to  be  done  and  if  we 
live  up  to  our  responsibilities.  The  present  image 
of  amateur  radio  as  the  private  hobby  of  250^000 
individuals,  the  great  majority  of  whom  are  ob- 
livious to  the  PICON  service  aspect^  could  not 
possibly  stand  up  under  the  cold  scrutiny  of  coun- 
tries who  have  but  a  handful  of  radio  amateurs, 
and  who  are  in  need  of  vital  telecommunication 
frequencies. 

Does  this  all  mean  that  I  am  proposing  that 
only  graduate  engineers  vrith  a  Ph,D*  degree 
should  quaUfy  for  amateur  licenses?  Or  that  all 
conmiercially  built  ham  gear  should  be  classified 
as  contraband?  Most  certainly  notf  What  I  am 
saying  to  you  is  that  if  we  use  commercially 
built  equipment  we  should  certainly  have  a  good 
working  knowledge  of  what  goes  on  behind  the 
panel  knobs  and  be  able  to  make  a  good  start 
at  repairing  and  adjusting  the  innards  ourselves 
if  the  gear  doesn't  work  right!  Simply  stated,  w^e 
must    keep    abreast    of    the    state-of-the-art. 

There  will  always  be  those  who  lean  to^vards 
the  technical  side  of  amateur  radio,  just  as  there 
are  others  who  find  more  enjoyment  in  operat- 
ing. The  latter  group,  particularly,  are  the  ones 
who  should  be  searching  their  consciences  to  see 
if  they  are  really  contributing  to  PICON,  or  merC" 
ly  entertaining  themselves  with  a  "hobby"  at 
the  expense  of  a  truly  great  service. 

I  have  no  wish  or  desire  to  eject  any  radio 
amateur  out  of  our  ranks.  Far  from  it.  We  need 
every  amateur  we  can  get;  real  amateurs,  not 
appliance  operators.  The  latter  are  Citizens  Band 
material.  We  should,  on  the  other  hand,  make 
an  honest  effort  to  raise  our  technical  standards, 
technique  and  knowledge  to  meet  state-of-the-art 
specifications.  In  addition,  we  must  always  re- 
member that  PICON  comes  before  chatter^  not 
after  it! 

I  say  we  must  wake  up!  We  must  realize  that 
there  are  over  120  countries  represented  in  the 
International  Telecommunications  Union  and  each 
country  has  one  vote^  the  United  States  included. 
Over  thirty  new  nations  have  recently  been  added 
to  the  LT,U.,  since  the  last  radio  conference  in 
1939,  and  many  of  these  countries  do  not  even 
have  the  necessary  high  frequency  channels  neces- 
sary to  conduct  their  own  internal  affairs,  let 
alone  conduct  international  com mimi cations.  They 
gaze  with  envy  and  a  cold  eye  upon  our  amateur 
bands,  chock  full  of  chatter  and  nonsense.  Ask 
yourself:  what  possible  interest  could  these  coun- 
tries possibly  have  in  the  reservation  of  over  ten 
percent  of  the  high  frequency  spectrum  for  the 
exclusive  enjoyment  of  a  group  of  hobbyists,  play- 
ing with  communications  as  if  it  were  a  toy,  or 
a  party  telephone,  dabbling  with  contests  and 
certificates  at  a  buck  a  throw? 

We  must  provide  the  U.S*  Delegation  to  the 
I,T.U.    with   sufficient   ammunition    to   protect   us! 
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Amateur  radio  must  live  up  to  PICON  and  the 
Geneva  de&iition*  It  must  provide,  at  a  bare 
minimum,  some  means  of  self-advancement  and 
incentive  for  the  radio  amateur  to  prove  his 
worth  and  to  justify  his  existence.  The  proposed 
Incentive  License  Proposal  is  a  specific  case  in 
point.  It  amazes  me  to  see  such  a  worthwhile  pro- 
posal, designed  for  the  betterment  of  amateur 
radio,  meet  with  so  much  emotional  opposition— 
and   from   individuals   that   should   know  better! 

In  my  opinion,  amateur  radio  has  the  choice  of 
either  progressing  forward,  in  step  with  the  ad- 
vancing art  of  comniunications— in  the  true  defini- 
tion of  PICON— or  of  gradually  disintegrating 
into  a  lowly  form  of  Citizens  Radio,  in  the  worst 
sense  of  the  word,  restricted  to  narrow  frequency 
bands.  I  fer\ently  hope  it  will  do  the  former, 
and  I  am  encouraged  that  so  many  amateurs  take 
this  Ion tr- range  attitude.  We  must  raise  our  sights 
and  embark  on  a  program  of  self  -  improvement, 
One  logical  step— and  I  believe  others  niiLst  follow 
—is  the  creation  of  an  Incentive  Grade  License. 
We  stand  in  a  morally  defenseless  position  without 
this.  The  shoe  may  pinch  a  bit  at  first,  but 
the    disadvantages    and    risks    we    run    by    doing 


nothing  are  more  than   those  nm  by  taking  de- 
cisive action  to  improve  ourselves. 

Let  us  hope,  then,  that  if  we  take  the  correct 
tum  at  the  crossroads,  following  the  path  Uirough 
this  forest  of  diverse  interestSj  we  will  soon  arrive 
on  the  broad,  sunny  uplands  wherein  the  com- 
munications operator  can  oceupv  his  correct  place 
in  this  wonderful  amateur  radio  ser\dce  we  all 
enjoy  so  much,  and  which  is  capable  of  so  much 
good. 

These  pursuits  which  reflect  the  hobby  aspect 
of  amateur  radio,  when  viewed  in  the  proper 
perspective,  are  well  and  good.  In  the  proper 
degree,  these  enthusiasts— the  so-called  apphance 
operators— will  in  actuality  disappear  and  true 
amateur  radio  operators  and  enthusiasts  will  be 
foimd  in  their  place,  joining  the  estate  of  araateiu- 
radio^  grow  in  tr  \%ith  it  in  stature  as  the  art 
progresses. 

Let  us  face  this  pressing  problem.  The  ans\N'er 
must  come,  and  it  will  determine  our  fate.  T!m^ 
time  is  short.  The  American  Radio  Relay  League 
asks  your  hand  and  heart  in  a  \'ote  of  confidence. 
I  say  J  cast  a  vote  for  amateur  radio! 

,  .  .  W6SAI 
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Transfilter  TO-OIA  shown  between  the  two 
transisters 


The  "stock"  model  Communicator  IV  as 
manufactured  by  Gonset  leaves  few  things  to 
be  desired  in  a  package  VHF  unit.  However, 
the  need  for  CW  provisions  became  apparent 
at  the  Swacuse  VHF  roundup  when  W2W2R 
replied  to  my  CQ  on  CW  (Jim  refuses  to  use 
AM!).  Oh,  surOj  I  could  copy  him  by  setting 
the  threshold  point  on  the  squelch  and  letting 
him  break  through  the  noise,  but  this  is  a 
erude  way  of  doing  things.  It  can  be  done 
with  a  strong  signal^  but  when  the  signal  level 
is  down  this  method  is  useless.  What  is 
needed  tlien  is  a  BFO  and  of  course,  since  we 
want  to  be  able  to  reciprocate  and  squirt  GW 
back  to  the  other  end,  we  need  a  key  jack 
to  plug  the  old  J-38  into  and  a  few  more  odds 


and  ends.  The  odds  and  ends  for  receiving  are 
a  BFO,  and  rf  gain  controL  As  for  transmit- 
ting, a  key  jack  and  AM/CW  switch.  Since 
the  audio  circuit  is  common  to  both  trans- 
mitting and  receiving  it  has  to  be  switched 
automatically,  this  means  the  addition  of  a 
relay. 

Now  comes  the  hard  part;  where  to  put 
all  the  modifications  without  damaging  the  re- 
sale value  of  the  unit.  Close  examination  of 
the  rig  will  show  that  tlie  mode  switch,  key 
jack  and  rf  gain  control  can  be  added  witliout 
changing  either  the  front  panel  or  rear  apron. 
Just  below  the  VFO  control  jack  on  tlie  rear 
of  the  unit  is  a  spare  D  shaped  hole  for  an 
optional  variable  capacitor.  By  filing  a  flat  on 
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the  threads  of  a  phone  jack,  we  have  a  very 
itsable  key  jack,  Nuw  to  attack  the  front 
panel  with  a  gain  control  and  mode  switch. 
The  rf  gain  is  easy  if  we  use  a  concentiic 
shaft  control  in  place  of  tlie  audio  gain.  By 
using  this  method  we  have  an  audio  gain 
and  rf  gain  control  with  two  knobs  where 
there  was  only  one.  How  about  the  mode 
switch?  Hmmm  .  •  .  say,  how  often  do  you 
turn  the  dial  lamps  on  and  off?  That's  good 
because  this  now  will  serve  a  different  pur- 
pose. Remove  the  two  leads  on  the  lamp 
swnteh,  solder  them  together  and  insulate.  The 
switch  is  a  spst  unit  and  must  be  changed  to 
a  dpdt.  There  are  two  ways  of  doing  this.  The 
first  is  by  removing  the  front  panel  and  dialling 
out  the  rivets  tliat  hold  the  switch,  inserting 
a  new  one,  and  fastening  it  into  place  with 
small  screws.  The  second  and  easiest  method 
(my  way)    is  to  merely  change  the  working 
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parts.  Tills  is  done  by  carefully  raising  the 
four  tabs  that  hold  down  the  bakehte  insula- 
tion; removing  the  innards,  replacing  them 
witli  new  parts  from  a  dpdt  unit,  and  then 
bending  the  tal>s  back  down.  It  takes  longer 
to  describe  it  than  to  do  it. 

The  mode  switch  performs  the  following 
functions: 

CW-Put  RY  001  in  tlie  circuit;  Ground 

the  AVC  line;  Turn  the  BFO  on, 

AM— Remove  RY   001   from   the  ciicuit; 

Restore  the  AVC  line;  Turn  the  BFO  off. 

The  relay  is  mounted  next.  The  one  I  used 
came  from  a  friend's  junk-box  and  was  origi- 
nally a  surplus  unit  but  any  small  3  or  4  pdt 
contact  arrangement  can  be  used.  I  mounted 
my  relay  under  the  main  chassis  next  to  the 
receiver  with  a  small  bracket  by  drilling  sev- 
eral small  holes  in  the  chassis  to  accommodate 
tins  bracket.  The  relay  mounting  and  place- 
ment will  depend  upon  the  size  of  the  unit 
you  use  but  it  is  not  criticaL  The  relay  oper- 
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FOR  AMPLIFICATION 
OF  SINGLE  SIDEBANDi^S;., 
OR  CW  INFORMATION 
IN  EITHER  FIXED  OR 
MOBILE  APPLICATION 

Consider  These  Conservative  Ratings: 
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80-40-20 


L-K^Jf 


DC  INPUT  —  Single  Tone  —  500  Watts 

BANDWIDTH  —  3  db  attenuation  in  excess  of 
300  KC  on  all  bands 

TUBE  COMPUMENT  —  Four  GE  7984  Compactron 
Pentodes  each  with  a  35  watt  plate  dissipation 

INPUT  —  Untuned  —  50  Ohms  —  Passive  grid 
with  built-in  swamping 

OUTPUT  —  Adjustable  Pi  to  a  50  Ohm  un- 
balanced line 

POWER  OUTPUT  —  Single  tone  test  ratings  —  A 
driving  signal  witii  an  average  power  of  25  watts 
will  produce  from  315  to  350  watts  of  average 
power  to  a  50  Ohm  resistive  load,  depending  on 
frequency 

EFFICIENCY  -  The  LSA-3  may  be  tuned  up  to  an 
average  input  power  of  approximately  500  watts 
indicating  an  efficiency  in  excess  of  60% 

CONTROLS  —  On-off  switch  —  Band  selector  — 
Tune  and  load  ~  Plate  current  meter 


RELAYS  —  All  transfer  relays  are  Included  for  TR 
or  independent  operation  of  the  exciter 

POWER  SUPPLY  —  A  separate  solid  state  power 
supply  for  either  mobile  or  fixed  station  is  a 
companion  feature: 

AC  — LSA-3/ 115  —  for  115V.  AC  Input 
DC-LSA-3/12  -for  12  V.  DC  Input 
Output  — 800  V  at  650  MA  Plate 

270  V  at  100  MA  Screen 

0-90  V  Negative  Bias 

12.6  V  —  Filament 


With  AC  or  DC  Power  Supply  .        .    . 
I^A-3  Linear  Amplifier  without  Supply 
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ates  only  an  transmit  and  only  \%  hen  the  mode 
switch  is  in  the  CW  position.  The  function  of 
this  relay  is  as  follows: 

Transmit:  Short  the  secondary  of  the  mod- 
ulation transformer;  Lift  the  cathode  lead  of 
tlie  modiihUor/audio  output  tubes  from 
ground;  Put  the  key  jack  in  cathode  lead  of 
die  6360. 

Receive;  Remove  the  short  from  the  mod- 
ulation transformer.  Restore  the  cathode 
lead  to  audio  tubes.  Restore  die  cathode 
lead  of  the  6360  to  the  normal  switching 
line. 

Since  the  Communicator  parts  hst  does  not 
give  the  current  rating  of  the  relay  rectifier, 
I  was  not  sure  if  it  could  handle  too  much 
additional  load  current.  Therefore^  I  merely 
added  another  silicon  rectifier  in  parallel  with 
the  original— any  diode  that  can  handle  15  to 
20  volts  at  M  amp  or  more  can  be  used. 

When  keying  the  rig  was  first  tried ^  the  sig- 
nal was  a  bit  chirpy  due  to  the  poor  power 
supply  regulation  which  alTected  die  oscillator 
screen  voltage.  This  was  quicldy  remedied  by 
the  use  of  a  zener  diode  comiected  from  the 
screen  (pin  1)  of  VI  to  ground.  This  method 
is  quick  and  simple  and  provides  a  good  note 
on  CW. 

Modifying  the  receiver  takes  a  little  longer 


( 


than  modifying   the  transmitter  but  it  is  not 
\'er\'  difiicult. 

There  are  several  ways  to  add  a  BFO^  how- 
ever I  believ  e  that  the  most  practical  approach 
is  a  transistorized  unit.  Transistors  were  chos- 
en because  of  their  small  size  and  most  impor- 
tant, their  lower  power  consumption.  After 
looking  at  several  schematics  of  free  rurming 
oscillators,  a  recent  magazine  article  ^  caught 
my  eye*  The  oscillator  as  originally  described 
used  two  PNP  transistors.  These  were  changed 
to  two  2N702  NFN's  that  were  hand  v.  These 
can  be  almost  any  XPN  unit  that  will  oscillate 
at  455  kc.  Construction  is  not  difiicult  or  crit- 
ical and  for  those  wlio  wish  to  duplicate  my 
unit,  a  printed  circuit  board  is  shown*  If  this 
type  of  construction  is  not  desired  then  per- 
forated board  and  terminals  can  be  substi- 
tuted. 


Relay  KOOl    fastened  to  the  side  of  xmitter 
chassis 


BFO  mounted  to  the  receiver  chassis 
The  BFO  can  now  be  tested  by  connecting 
12 V  as  shown  in  the  schematic  and  coiniecting 
tlie  output  of  the  BFO  to  Pin  5  of  \^6.  Turn 
the  power  on  and  after  the  rig  is  warmed  up 
the  S-meter  should  indicate  a  signal*  T2,  T3 
and  T4  should  now  be  ahgned  for  maximum 
meter  reading.  This  is  to  insure  that  the  if  will 
be  on  the  same  frequency  as  the  BFO.  The 
old  audio  gain  control  can  now  be  removed 
and  the  new  dual  control  added*  Leave  long 
leads  on  the  BFO  and  mount  it  by  means  of 
the  ventilating  holes  in  the  bottom  of  the 
receiver  chassis.  This  placement  of  die  unit 
will  assure  that  it  will  be  ventilated  by  con- 
vection  cooling.  After  several  months  of  opera- 
tion, no  degeneration  of  the  transistors  w  as  ex- 
perienced due  to  heat  (or  anything  else  for 
tliat  matter).  Now^  complete  all  connections 
as  show^n  in  the  schematic.  All  leads  concerned 
^vitii  this  conversion  should  now  be  terminated 
in  a  miniatme  connector  and  the  mating  con- 
nector should  be  wired  into  the  main  chassis. 
Remount  the  receiver  and  apply  the  power, 
putting  the  new  mode  switch  to  CW  and  the 
spot  switch  on.  Time  the  receiver  to  the  trans- 
mitter frequency  and  listen  for  the  beat  note. 
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TELREX  ROTATOR-INDICATOR  SYSTEM  MODEL TS238RIS 

•  MAST_FEEDS  THRU  ROTATOR  ^ 

FOR  SAFER  AND  EASIER  ^ 

INSTALLATION    MAINTENANCE 

*  1300  IN/LBS  fiOTATJON  TOROUE 

*  SELF  LOCKING  B^  STUrtOY  WORM  GEARS 

*  AZIMUTH  INDlCATlOf*  BY  3ELSTN3 

*  AUTOMATIC  LtMIT  OF  ROTATION 
-  DESIGNED  FOR  S^OD  MASTING 

*  MALLEAatE  CAST  MASTING  CUAMP  SUPPUE(» 

*  OUTPUT  SPEED  APPHOJt    1  RPM  m.^r^^^  *-.   ,^.-,.,  «    *  «.- 

*  WILL  FIT  INTO  Oft  OHITO  A   6'  SlOEO  TOWCft    V""'^  TELREX  LABS 

W^^iTE  TOR  FREE  PL- rt  DE^C^iQil^  THE  WORLDS  iiOST  POPULAR  4HT^NNAS  ASftjRTf  PAHU  ttJ. 


flOTftTORS 


*43S^ 


MODEL  T54i5-ft[S 


L 
irtU&T^V  DE&QNEa  MbQ|L,&  iifi-\LMm,ti 


It  should  sound  clean.  If  not,  check  all  con- 
nections and  both  transistors.  After  the  re- 
ceiver is  working  properly,  pUig  your  key  into 
the  key  jack  and  switch  to  transmit.  No  output 
should  be  indicated  on  the  Communicator's 
meter  until  the  rig  is  keyed.  Now  have  your 
signal  checked  by  another  ham  or  on  another 
VHF  receiver  in  the  shack.  The  note  should 
sound  T-9j  but  if  there  is  excessive  chirp  check 
the  screen  voltage  while  keying  the  transmit- 
ter. If  tlie  voltage  swing  is  more  than  2  or  3 
volts  J  die  vahie  of  tlie  oscillator  screen  resistor 
R-2  may  have  to  be  lowered  to  assure  "firing** 
of  the  zener  diode.  In  my  unit  Lhis  was  not 
necessary. 

A  cover  plate  for  the  new  mode  switch  can 
be  made  to  dress-up  the  unit.  The  original 
audio  knob  is  drilled  thru  and  w^ill  be  used  as 
the  rf  gain  and  a  new  knob  can  be  purchased 
or  fabricated  on  a  lathe  as  mine  was. 

After  several  months  of  use  I  am  quite 
pleased  with  the  results.  Stations  have  been 
heard  on  an  aurora  opening  and  with  carefid 
tuning  SSB  stations  can  be  copied. 

My  thanks  to  Jeny  W9QXP  and  Art  K9TRG 
for  letting  me  glean  parts  from  tlieir  junk 
boxes.  .  .  •  W9SEK 

^  "End    of     if    Tratisformers?    .     .     ,     TransfiltersI"     John 
Potter  Shields,  Radio-Electronics,  Oct.  1962,  Page  41. 

Note:  Clevite  Transfifter  available  from 

Ace   Radio  Control^    Inc, 

Box  301 

Higginsville^   Mo, 
Price  is  $1.25   plus   50c  charge  for  orders   less 
than  $3.00 

5-7-9 

You  say  you*re  a  contester  and  don't  know 
when  the  Goose  Bay  QSO  Party  or  the  PACC 
CW  Contest  is?  Solve  this  problem  by  suV 
scribing  to  5  7  9,  the  only  magazine  devoted 
strictly  to  the  fine  art  of  contesting,  5  7  9  pnb- 
lishes  monthly  listings  and  complete  rules  of 
all  contests  from  small  local  QSO  parties  to 
monstrous  DX  contests*  It  also  includes  the 
earliest  Hstings  of  high  claimed  scores  and  final 
results,  reaching  you  only  a  week  after  the 
latest  information  is  received.  And  cheap,  too, 
only  $2.00  per  year.  Send  cheeky  money  order, 
or  a  roll  of  nickles  to  5  7  9  Magazine,  Peter- 
borough, New  Hampshire. 


GENERALIZE  YOURSELFf 

LEARN  RADIO  CODE 


PRICE 


The  EASY  WAY 

No   Books  To   Redd — No  VIsyal 

Gltnmkks    To    Distract   Ym.   Inst 

listen   and   learn 

Bfttfd  tn  mtd«r«  p«y«li«ltflMl 
tMbnlqutt  —  Tlifi  mmtm  will 
Uk«   3f«u    bifyttnd    fl    w.p.m.    En 

LESS  THAN   W    THE  TIME 

Available  also  on  mafnttic  tape 
S*0   Y^ttr   DssUr  Now/ 


Album  Contains  Tliree   12^'  LP's  216  Hr.   Initnictlon 


Life  Story  of 
Nikola  Tesia 

Now,  learn  code  and  some* 
thing  else  at  the  same  time. 
Fascinating  story  and  code 
practice  at  same  time.     |2.49 

EPSILON  RECORDS 


Qpq/ 


OV^OU  II 


7n§  CUQilM 
REDWOOD    Cmr,    CALIF. 


HOLIDAY  BONUS  SPECIALS 

To  show  our  gratitude  for  your  response  to  our  ads,  the 
past  year,  these  special  reductions  for  73  readers  only. 
When  ordering  be  sure  to  mention  this  ad,  and  letter 
post-marked   before   Dec.    31|    1963, 


Tifl/j|f|fiE  2*1    to    3    MC    transmittet. 

l-IH/Alfb-D  Convert  to  160  meter.  NEW 

Tin /A  or  e  4   to    5-3    MC.    Convert    to 

ftp  AR-a  5 J    to  7   MC.   For  "QUICK 

^^'^^^  afld    eosy   SSB."    Like    new 


$8.00 

$4.50 


$6.00 


CO- AX  CONNECTORS.  NEW  to  latest  mit  spec. 
PL^259,  or  SO- 239,  either  or  mixed,  12  for  $3.75 
UG-175/U  or  UG-176/U.  either  or  mfxed,  10  for  $1.00 

NEW   ARRIVALS.   UNBELIEVABLY   LOW   PRICED. 

DiFFERENTlAL  RELAY  KURMAIN  8CO0  ohm,  closes  at  550 
micro-amps,   opens  at  200  mtcro-amps.    NEW    $3.00 

Full-Wave  silicon  diode  assembly.  Matched  pair  Sarkes- 
Tarzian  type  60H,  600  PIV,  750  ma,  1  volt  drop,  at 
rated    current    per   diode   on    heat   sink,    NEW,    set    $1.75 

All  orderi,  eicept  In  emorgeney  or  l*m  nl  »  hamfeaL.  ihipped 
i&me  diy  received.  For  free  "GOODIE**  sheet,  send  «elf  id- 
dre&9eil  itmrnt^d  envelope^FLEABE.  PLEASE— include  Jiifft- 
cieni   for  postage  &  Insurance.    Am  txtmn  reitirned  with   order. 


B   C   Electro nie 5 

Telephone  CAIumet  5-2235 

2333  S.  Michigan  Ave*  Chicago  16,   Illinois 
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*  Indicates  next  higher  frequency  has  a  chance  of 
getting  through  on  good  days, 

Good:    1-4,   17-19,  27-28 

Fair:  5,   10-14,  16,  20-23,  25-26 

Poor:  6-9,   15,  24,  29-30 

Es;   1-5/   16-19,  26-27    (High  MUF  ond/or  freak  condiHons) 


J,  H.  Nelson 


Items   of    Interest 

The  blackout  that  came 
on  quite  abruptly  Sep* 
tember  22nd  was  the  most 
severe    of    1963    so    far. 

The  sun  was  carrying  a 
very  large  spot  at  the 
time  about  one  day  past 
the  Central  Meridian.  A 
sun  spot  this  size  is  ex- 
tremely rare  at  the  pres- 
ent  part  of  the  sunspot 
cycle.  With  proper  eye 
protection  it  was  visible 
to   the  naked   eye. 
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Premium  Tubes 


TSgt.   William  Gardiner 

51  IC  F.T,D. 

Walker  A,F.B.,    N.   Mex, 

W4WKM*s  article  on  premium  tube  re- 
placements in  the  November  73  was  most  en- 
lightening to  those  of  us  who  frequent  the 
surplus  outlets  and  have  a  large  supply  of 
*'four  digit"  tubes  to  prove  it.  Having  long 
ago  decided  that  such  a  substitution  list  was 
vital,  I  had  compiled  my  own  after  much 
research  and  head  scratching. 

After  comparing  my  list  with  W4WKM's 
work,  I  found  that  there  existed  some  dis- 
crepancies betw^een  the  two.  I  ha\'e  carefully 


Premium  Tube 

1003    

1223    , 

1231 

l^Du     


a  B  h 


Prototype 
OZ4 

6C6 

. .  .  .  7V7 

3C45 

.         6F6 


(1613  rated  for  high  frequency  operation) 

1613 6K6GT 

(6K6GT  filament  current  rating  is  43%  lower) 

1616 836 

(836  output  current  is  92%  higher) 

1620 6J7 

1621  6F6 
(1621  is  rated  for  high  frequency  operation) 

lo^l ,  ...  ^  ......*...  .    oK.t>L?l 

(6K6GT  filament  current  rating  is  43%  lower) 

1633 .    . 6SN7GT 

(Filament   voltage   rating   of    6SNCT    is    75% 
low  er,  filament  current  rating  is  300!?  high- 
er) 
1S05P4    . 5AP4 

JLKjOiJ       ......      i^      , ,  ........        dUl/  ^  J, 

5022  4-400A 

(5022  plate  dissipation  rating  is  37.5%  lower) 

Do  J.  J.    ........ yoX/x 

5517    1B48 

(1B48  current  rating  is  50%  lower) 

5557 287A 

5589    376B 

OdUo         .  .  -  tyJ\\^o 

(6AG5  filament  current  rating  is  70%  liigher, 
plate  voltage  rating  is  100%  higher) 

(6BC.5  filament  current  rating  is  70%  higher) 

Od4o    .  ,    2C.oyB 

{5648  ratings  are  11%  higher) 

NOVEMBER  1963 


/ 


con  1. 


gone  over  my  list  and  re-evaluated  the  cross 
reference  data.  The  revised  list  has  a  few 
diflFerences,  but  these  could  cause  much  trouble 
to  anyone  tryiiig  to  substitute  where  substitu- 
tion is  not  practical  or  technically  possible.  My 
own  listiTig  is  herewith  show^n  along  with  a 
few  notes  showing  w^here  differences  e.xist  be- 
tween the  premium  tube  and  the  tube  it  re- 
places. I  have  added  some  that  were  not 
shown  in  the  original  work,  plus  a  few  CRT 
substitutions  and  crystal  diode  replacements- 
Premium  Tube  Prototype 
5655 ,  2P23 

5ool    ,  .  , -,,,.,    JJU 

5693 6SE7GT 

(6SE7GT    transconductance    is    100%   higher, 
plate  current  rating  is  50%  higher) 

5695 866JR 

5725  ......    6AS6 

(Grid-plate  capacitance  of  6AS6  is  100%  high- 
er, plate  and  screen  dissipation  is  11%  higli- 

er) 

576o    .  , , .      .    2C37 

(5765  has  feedback) 

5804  1AK4 

(Filament  ctirrent  rating  of  1AK4  is  66%  lo\ver) 

5823 ....,.,.  395A 

5824 25L6GT 

(5824  plate  voltage  and  current  rating  is  20% 

higher) 

5826       .  .    .  .     2P23 

(2P23  has  lower  sensitivity) 

(6X5GT  filament  current  rating  is  SOX  lower) 

(Output  current  rating  of  5852  is  95%  lower) 

(Filament  current  rating  of  5894 A  is  20%  low- 
er) 

5897 6K4 

(Amplification  factor  of  6K4  is  26%  lower, 
transconductance  is  5%  lower,  grid -pi  ate 
capacitance  is  57%  higher) 

5898 6AD4 

5910 ..,,..,...    1U4 

(Grid-plate  capacitance  of  1U4  is  100%  liigher) 
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World's  simplest, 
mosi  reliable 
power  generator 


Portable  Electric 
Generator 


•^l*.' 


VIRTUALLY 
ELIMINATES 
RADIO 

INTERFERENCE 


Exclusive  Permanent  Magnet  Alternator  is  the  only' 
Tfiovmg  part — no  tirysties,  slip  rings,  bearings,  com* 
mutators,  etc.,  to  produce  irritating  generator  noise 
common  to  ortlinary  portable  units. 

115/220   volts,   60    cycle,   AC,    1250   watt    corrtinuous 
rating. 

Gasoline  powered — quickly  adaptable  to  IfqLfid  propane 

Burn-out^proof  against  ovefloading  or  suddea  surges. 

I*    Compact — one  man  can  handle. 

Three  models — ^1000 — 1250 — 3000  watts 
i^aifabte  now  from  your  tocaf  efectfonic  parts  distributorl 


the  antenna 
specialists  co. 

12435  Euclid  Ave.,  Cleveland  6,  Ohio 
Exp.  Diw.  15  Moore  St.,  New  York  4,  N.Y. 


/w 


5933     .  807 

(807   filament  current   ratitig  is   100%  higher, 

filament  voltage  rating  is  50^  lower ^  length 

is  L0625  inches  greater) 

(5993  has  nine  pin  base,   16%   lower  output 
current  rating) 

X6020      1X24 

6021  6BG7 

(Transconductance  of  6BG7  is  11%  lower) 

X6021 1N26 

6046 , 25B6 

(Plate  voltage  and  current  rating  of  25B6  is 
20%  higher) 

6060    ....,,    12AZ7 

(Input  capacitance  of  12AZ7  is  42%  higher, 
filament  current  rating  is  30%  higher) 

6085       ^      .    . 12AZ7 

(Substitution  satisfactory  for  audio,  not  recom- 
mended for  other  applications) 

6087  ,  .  , , ,  ,  5Y3GT 

(5Y3GT    does    not    have    indirectly     heated 
cathode) 

6094  .        eAQ5 

(6094  has  a  9  pin  base) 

6106 5Y3GT 

(5Y3GT    does    not    have    indirectly    heated 
cathode ) 


6111 6BF7 

(Amplification  factor  of  6RF7  is  75%  higher) 
6113  6Su7GT 

6130 3C45 

6136 ,  6BA6 

6137  .......  .  .  6SD7GT 

(6SD7GT  plate  current  is  32%  lower,  screen 
grid  current  is  27%  lower,  transconductance 
is  80%  higher) 

6137         ,  .  .    ,  6SS7 

(6SS7  filament  current  rating  is  32%  lower, 
screen  grid  current  is  27%  lower,  transcon- 
ductance is  80%  higher) 

6155 4-125A 

6155  4D21 

(4D21  rated  at  25%  more  driving  power) 

6186        .  ,  .   6ATC5 

(6AK5  filament  current  rating  is  40%  lower, 
plate  voltage  rating  is  50%  lower) 

6186     , 6BC5 

(Transcx)nductance  of  6BC5  is  15%  higher, 
plate  current  rating  is  15%  higher) 

618/ 6AS6 

(Grid-plate  capacity  of  6AS6  is  100%  higher) 

6188  6SL7GT 

6201        . ,  .  .        12AX7 

(Filament  current  rating  of  12^\Z7  is  50%  high- 
er, input  capacitance  is  30%  higher) 

W4M  ^'J  ,.<>«... .       .        ,       ^      -      *       r       m       r       t       *       m  \J  J^*^  \M 

OOOO  .        .       ^ n        .......       ^       .,.        ^        .>.        .  ^V_Jl-7  JL. 

(2C51  filament  current  is  14%  lower,  ampli- 
fication factor  is  100%  higliei) 

6550   .  .  .  , 6L6G 

(Current  and  voltage  ratings  of  6L6G  are  50% 
lower) 

6660  .......  6BA6 

(6660  is  designed  for  mobile  communications) 

6663  6ALo 

(6663  has  heater  cycling  rating) 

6667      ......../ , 6CL6 

(6667  designed  for  mobile  communications) 

(6669  has  heatei'  cycling  rating  and  is  de- 
signed for  mobile  communications) 

OD  it       ,-,**.^...   !■..-■-  ,,»,,..      0\^^i.jO 

6679 12AT7 

(6679  designed  for  mobile  communications) 

6680   12AU7 

(6680  has  heater  cycUng  rating  and  is  de- 
signed for  mobile  communications) 

6681 .  .         .  ,  12AX7 

(6681  has  heater  cycling  rating  and  is  de- 
signed for  mobile  communications) 

770n  77 

/  i  oo    ^*.«......<.*...ji«...    Oxi.r\D 
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Meet  K91FF,  Dick  Brofhe,  one  of  our  solesmen  in  our  Milwaukee  store. 
Dick  is  shown  in  front  of  our  Hommorlund  Display,  All  Hommarlund 
products  are  in  stock  for  immediate  delivery. 


Terry  Sterman 
W90IA,  Owner 


GET  OUR  TRADE- 


DEAL  TODAY! 


...UP  TO 

3  YEARS  TO  PAY 


Model        Description 
KQ'lOOAC  General  Coverage 

Receiver 
HQ'llOAC  Ham  Band  Receiver 
HQ-145XC  General  Coverage 

Receiver 
HQ-nOAC  Ham   Band  Receiver 
HQ-160AC  Ceneraf  Coverage 

Receiver 
HK-IB         Electronic    Keyer 

Paymerrts  above  are  shown   for 

is    $60,00— two    years— SiaO-OO- 


look  At  These  Low 
Monttily  Payments 
Price    After  $5.00  0own 


$199.00 
259,00 

289.00 
379.00 

449.00 
39.95 


$ 


7.00 
9.16 

10.25 
13.50 

16.03 
1,26 


Model        Qescriptten  Ffice 

HX-&0  New  Improved 

Transmitter  449.00 
HXL'l  Linear  tAvailable  Soon)  395.00 
S40a          Speaker  14.95 

S-200  Speaker  19.95 

C&-23  23  Channel 

Citjien's  Band  249,50 
HQ-105TRC  Receiver  and 

C8   Transmitter  229.45 


Look  At  Tliese  Low 
Monthly  Payments 
After  $5.00  Down 

16.03 
14.08 

.48 

,62 


8.82 


a  three  year  payment  plan. 
™one    year—l  180,00. 


The  minimum  order  that  may  be  financed   for  three  years 


SEND   TODAY    FOR  OUR   LATEST 
LIST  OF   BARGAINS. 


V 


^livt  Wd£AN 


DkWSHJS 


Pllll  WSDVM/4 


AMATEUR 

ELECTRONIC 

SUPPLY 


MILWAUKEE  8,  WIS. 

3832  West  Lisbon  Ave.  •  Phone  We.  3-3262 

Hours:    Monday    and    Friday,    9   A.M.    to   9   P.M. 
Tuesday,  Wednesday  &  Thursday,  9  A.M.  to  5:30  P.M, 

Saturdoy,  9  A.M.  to  3  P.M. 


CHICAGO  31,  ILL 

6450  Milwaukee  Ave,  •  Phone:  Ro.  3^1030 

Hours:  Monday,  Wednesday  &  TKurs.,  12  P.M.  to  ^  P.M. 

Tuesday  &   Friday,    12  P  M.   to  5:30  P.M. 

Saturday,  9  A.M.  to  3  ?M. 


ORLANDO,  FLA. 

23  Azalea  Pk.  Shop.  Or.  •  Phone  277-8231 

Haurs:  Monday,  lues,  Thur*.  &  Friiiay,  1  P.M.  to  9  P.M. 

Wednesday,  1  P.M    to  5:30  P.M. 

Saturday,   9   A.M.   to   5:00   P.M. 


r. 


IMrORTANTl    $„•!  oll  Man  Ord«rft  and 

tn<|iflrl0f  to:  T*rry,  W9DIA  of  ^vr  Mllw«ulce« 
stoFAf  c/o  Department       _  (7) 

Get  Our  Quote  Todayj  No  Obligofion 

Torry;   I   want  to  l^"y  

1  have  fo  *^"***  (*aA^^'*  your  deal?) 


J 


STAY    ON    THE    AIR    PLAN 

Noi  ortl-Y  wi^l   '   give  you  o  terrific  rrcide-in  olldw 
once^   but   you  con  keep    vout  equipment  unJil    you 
receive    your    ihipmenf. 


I 
I 
I 
I 
1 

pay   balance 

D  C.O.D.        D  1  Year        Q  2  Yeors         [13  Years  | 
(10%  deposit}  ■ 

if  ordering  on  terms,  pfease  Itst  foMowmg  infof- 
matfon  on  separate  sheet  and  enclose  witK  ffiis 
order:  Name^  oddress,  oge^  morried?  children? 
Employed  by?  Safary?  How  long?  Own  or  Rent 
Home?  To  whom  renting?  or  buyfng  from?  Wife 
employed?  Own  car?— who  buying  from?  Three 
to  five  credit  references.  The  more  tnformation  you  ■ 
give,  the  faster  we  can  approve  your  credit*  I 


Ship  Me:  

I   enclose   $- 


and  will 


I 
I 


EVEN  IF  YOU'RE  NOT  OROERTNG 
TODAY,  SEND  ABOVE  INFORMA* 
TION  FOR  ATTRACTIVE  CREDIT  CARD 


NAME  _ 

ADDRESS 
CJTY= 


STATE. 


Q  Check  for  latest  reconditioned  bulletin. 


I 
I 
I 


J 
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o      0    d.  9 

p     # 


B  8.  W  6100 


I 


An  incredible  amount  of  design  has  ob- 
viously gone  into  the  B  &  W  6100  transmitter 
siiiee  it  is  a  radical  depaitiire  from  present  day 
amateur  transmitter  equipment.  The  big  dif- 
ference is  the  tuning  system.  Instead  of  the 
usual  one  knob  for  tuning  the  transmitter  \TOj 
the  6100  uses  three  and  they  are  so  accurate 
that  you  can  read  yovir  frequency  directly  on 
them. 

This  is  accomplished  by  means  of  a  fre- 
quency synthesiser,  a  veritable  forest  of  crys- 
tals inside  which  are  switched  by  the  100  kc 
control,  the  10  kc  control  and  then  "rubbered" 
by  the  la^t  knob,  which  is  calibrated  directly 
in  kilocycles-  The  megacycles  are  set  by  the 
ba  nds  witch- 

The  crew  at  the  73  ham  shack  were  quite 
impressed  by  the  ease  with  which  you  can  go 
to  any  desired  frequency  just  by  setting  the 
dials  .  ,  .  and  you  are  within  200  cycles ^  in- 
variably. Needless  to  say  the  unit  is  rock- 
stable.  Another  good  feature  was  the  extreme 
ease  of  tuning  up  on  any  band.  Once  you  learn 
the  system  you  can  flip  tf)  any  frequency  on 
any  band  and  be  timed  up  in  a  few  seconds. 
Though  fellows  don't  pay  a  lot  of  attention  to 
how  ham  gear  looks,  we  did  notice  that  the 
XYL's  visiting  the  station  almost  always  had 
something  nice  to  say  about  the  6100*  It  is 
a  beautiful  piece  of  gear,  in  case  you  hadn't 
thought  of  it. 

The  6100  runs  180  watts  PEP  on  sideband 
and  CW,  and  90  watts  on  single  sideband  AM 
phone  to  a  pair  of  6146's  in  the  final.  It  has 
VOX,  push-to-talk  and  manual  operation. 

The  ALC  circuit  is  particularly  effective  in 
the  6100.  It  feeds  back  voltage  to  two  earUer 
stages,    each    with    a    different    time    constant 


84 


(one  is  .03  seconds  to  control  the  gain  during 
syllabic  variation,  the  other  L5  seconds  to 
contiol  the  gain  between  words),  with  up  to 
10  db  of  voice  compression  resulting.  This  can 
be  read  on  the  panel  meter  in  one  switch  po- 
sition. 

The  panel  meter  ako  reads  the  cathode  cur* 
rent  of  the  final  and  the  output  power, 

The  power  supply  uses  all  sihcon  diodes, 
with  the  result  that  the  6100  operates  notice- 
ably cooler  than  most  transmitters.  The  input 
of  the  rig  can  be  matched  to  your  line  voltage 
from  105-125  volts. 

The  sideband  signal  is  generated  by  means 
of  the  B  &  W  crystal  lattice  filter.  Filter 
bandwidth  at  the  3  db  points  is  3000  cycles, 
so  voice  comes  tinough  clear  and  clean. 

The  61UU  provides  extra  contacts  on  its 
VOX  relay  to  operate  antenna  relays,  disable 
the  receiver,  etc.  It  also  provides  -100  volts 
for  possible  blocking  of  your  receiver  or  a 
linear. 

The  clickless  grid-block  keying  was  very 
popular  w  ith  the  CW  ops  in  our  cre\v. 

The  output  of  the  6100  is  designed  to  match 
either  52  or  75  ohm  coax^  though  it  will  tune 
anything  from  30  to  100  ohms  with  the  pi-net. 
Beyond  that  it  is  prudent  to  use  an  antenna 

matching  unit.  We  always  do, 

B  &  W  is  to  be  congratulated  on  turning 
out  such  a  good  looking,  well  designed  and 
fine  operating  transmitter.  We  enjoyed  our 
tests  of  this  rig  very  much  and  there  were 
many  groans  when  the  time  came  for  it  to  go 
back  to  B  &  W, 

Now  that  B  &  W  has  broken  the  ice  and 
proved  that  it  is  possible  to  have  a  frequency 
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synthesizer  in   ham   equipment  we  may  find 

more  manufacturers  following  their  lead, 

.  .  .  W2NSD/1 

Specifications 

Frequency  coveroge:  3, 5-4 J  mc,  7-8  mc,  14- 
15  mc,  21-22  mc,  28-29  mc,  and  29-30  mc- 
Power     Inpuf:     180    wotts    CW/SSB    PEP,    90 

watts  AM  PEP. 
Findl;   6H6's  in  parallel. 
Power  supply  included. 
Price:  $875. 
Manufacturer:    Barker  and  Williamson^   Bristol, 

Pennsylvonia, 


"m 


WALKIE-TALKIE! 


6  mtteTt  150  mw.,  4  channel^  transistorized  transmitter 
with  AM  modulator.  Complete  with  transistors  and 
SCI.5  mc.  crystal*  Requires  only  12  volts  at  approx.  35 
ma.  Ideal  for  walkie-talkie  or  get  10  to  15  mO«  range 
with  a  beam. 

Only  $14.95  ppd,  while  they  last* 

VANGUARD  ELECTRONIC  LABS      Dept.  H-T1 

190-48-99th   Ave,  Hollb  23,  N.  Y. 


FOR   SALE: 

Hal licrafters    S-40B f  59.00 

WRL  GLOBE  SCOUT  65-B .     45.00 

Ranger    I   exceflent   condition 179.00 

Heath    ATI 19.00 

Gfobe  Chief  w/screen  mod 39.00 

HQ-140   W/xtal    cal.    _ 159.tt0 

H.  Valentine  Barnes  KIAPA  Redline  Company  Ja^ery,  N.  If. 


300  WAH  TRANSCEIVER 


299 


95 

PREPAID 


IN  STOCK  AT 

QUEMENT 
ELECTRONICS 

TOOO  SOUTH  BASCOM         SAN  JOSE,  CALlFORNtA 
"Northern  CalJfarnia's  Most  Complete   Ham  Store" 

SINCE  1933 


Jusf  because  fhe  editor  of  73  was  not  invited  to  the  in  no  ugu  ration  of  the  new  ARRL 
Building  is  no  reason  to  hold  back  on  your  subscription  to  73.  Subscribe  immediately  and  right 
this  grievous  wrong. 


73  Subscriptions 


1  yr  $  4.00. 


2  yr  $  7.00. 


3  yr  $10.00- 


LIFE    $50.00. 


New  sub. 


Renewal  sub.. 


Start  with. 
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Frank    Whitmore    W2AAA 
223   W.  Holly  Ave. 
Pitman,  N.  J. 


f  th 


e 


Century 


If  you  enjoy  winning  awards  in  Amateur 
Radio,  you'll  envy  the  orsters  the  certificate 
they  earned  forty-two  years  ago.  It  bears  the 
date  of  July  2,  192 L  Old-timers  in  the  east 
still  talk  about  that  one-  It  contains  the  signa- 
tures of  Franklin  Delano  Roosevelt  shortly 
after  he  retired  as  Assistant  Secretary  of  the 
Navy;  and  Jack  Dempseyj  then  heavyweight 
champion   of  the   world. 


3ti  <Sr$tfful  A^jjirpflattuu 


2i^  V*lhrrft)||M-A  fta¥ftVfl4H*.t)?if  .hM^:^>nS«if^lrfnl■■n5llt!4■ 


*»  I 


fe*  Jd  fTTir,  Crtu.  s,  1„  ltd,  iai^  jBji 


•■\n 


'■^•■■f^'*  TJistisJjtien.j  jjjt  LttiteJ  ^^m  ^*vi  *o4  i^W  <se 


i5' iWHsJ im.irtmi -^M  ditj!- 1 1  r  ]  ki I 


tljjjjtps7:>f»  hittt^ftm,  tUrt  imn 


KflftPBri  ^mmnt  mrttrng  A«»tfjiajl»ii 


Chfb 


^C&^K 


jM&4*  Jj^^cj^jA'v 


Fig.  6  —  The  certificote  issued  to  Amateurs 
July  15,  1921  by  the  Nationol  Amateur 
Wireless  Association  fn  grateful  opprecia- 
tion  of  their  expert  assistance  during  the 
Dempsey-Carpentier    heavyweight    fight. 


With  commercial  broadcasting  non-existent 
and  a  public  \^ithout  receixers,  the  Radio  Cor- 
poration of  America  set  out  to  broadcast  the 
forthcoming  Jack  Dempsey-Ceorges  Carp  en- 
tier  heav3n\^^eight  championship  fight.  At  tlie 
start  they  possessed  only  the  idea.  They  need- 
ed everything:  peiTnission  of  the  fight  pro- 
moter, a  powerful  radiotelephone  transmitter, 
and  a  means  for  the  public  to  hear.  Many  in 
the  radio  business  just  laughed  at  the  whole 
idea.  In  their  opinion  the  transmitter  didn't 
exist  that  could  cover  an  area  big  enough  to 
make  the  plan  worth  a  try.  Otlicrs,  though  the 
odds  loomed  large  against  success,  udllingly  lent 
their  assistance.  Hams  joined  the  adventure  as 
soon  as  they  heard* 

The  event  spelled  a  big  success  for  amateur 
radio  and  left  a  public  deeply  impressed.  Foi^ 
some  reason  it  doesn't  appear  in  QST.  Yet  the 
episode  taxed  the  ingenuity  of  the  amateurs  to 
the  utmost  and  required  them  to  do  the  "im- 
possible," Through  the  union  of  the  amateurs 
with  tlie  professionals,  se\^eral  lumdred  thou- 
sand sport-lovers  from  Maine  to  Florida 
thrilled  to  the  blow-by-blow  description  direct 
from  ringside  as  Jack  Dempsey  and  Georges 
Carpentier  fought  the  battle  of  the  century 
for  the  heavyweight  title  of  the  world. 

When  the  call  for  help  went  out  to  the  ama- 
teurs, hams  chatted  and  experimented  on  one 
wavelength^the  200-meter  band.  Ham  calls 
lacked  prefixes.  They  began  with  a  number 
followed  by  a  couple  of  letters.  Commercial 
radio  broadcasting  didn't  exist  eitlier.  Broad- 
casting consisted  of  special  programs  by  some 
of  the  amateur  stations  and  the  pioneer  broad* 
casts  from  radio  station  KDKA  in  Pittsburgh. 
Only  the  amateurs  and  some  experimenters 
enjoy e<l  these  broadcasts;  no  one  else  owiied 
receivers.  Radio  fever  didn't  strike  the  public 
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Double  Your  Money  Back  Guarantee 


Well,  no.  But  we  were  thinking  of  it.  Only  a  slight 
worry  about  hanky-panky  stopped  us  from  giving  it 
a  try.  We  know  that  you'fl  like  your  REDLINE  con- 
verter, but  we  just  weren't  sure  whether  anyone 
might  be  induced  to  part  with  one  for  twice  the 
price. 

The  very  least  we  can  do  is  offer  you  an  iron 
clad  100%  guarantee  that  we  will  refund  your 
purchase  price  in  100%  full  if  you  are  willing  to 
send  back  your  REDLINE  converter  after  giving  it 
a  try.  And  we  welcome  comparisons  with  any  con- 
verter on  the  market,  never  mind  the  price.  Try 
your  REDLINE  converter  for  30  (thirty)  days  and 
see  if  you  can  bear  to  part  with  it  We're  almost 
(but  not  quite)  convinced  that  you  won't  part  with  it 
for  DOUBLE  YOUR  MONEY   BACK. 

These  converters  are  available  by  direct  mail  and 

only  from  REDLINE,  JAFFREY,  N.  H,  We  sure  would 
like  to   sell   these   through   ham   distributors,   but 


we're  afraid  that  this  would  price  'em  right  out  of 
the  market  entirely. 

Our  DGC  converters  are  our  proudest  achievement. 
They  represent  the  last  word  in  current  technology. 
Here  we  have  achieved  the  lowest  noise  figure  of 
any  converter.  Intermodulation  is  kept  to  an  absolute 
minimum.  Stability  is  fine  for  sideband.  Etc.  It  has 
everything.  It  is  built  in  an  extruded  aluminum 
case  for  dimensional  stability  and  shielding.  No 
penny  has  been  pinched,  no  tube  left  out.  These 
converters  are  custom  made  to  your  order,  so 
figure  on  about  three  weeks  delivery.  Please  specify 
what  output  i-f  you  want  or  else  which  receiver  you 
will  be  using  with  the  converter  so  we  can  send 
you  the  best  i-f  ouput  The  price  is  $98.50  com- 
plete with  tubes,  crystal,  all  set  to  use.  The  DGC  is 
available  in  50,  144  and  220  mc  models  at  this 
price.  The  DGC432  is  $119.50.  A  matching  power 
supply  for  the  DGC  converterSi  regulated  and  highly 
filtered,  is  $49.50. 


DGC 


HJC 


HJS 


Now  we  reolize  fhat  everyone  either  can'f  of  ford  o   hutidred 
else  doesn't  reolly  need  quite  the  all  out  scroping  the  signal  out 
of  our  DGC  converters.  Our  HJC  converters  ore  the  answer*  We 
guarantee  on  our  HJC  converters  as  we  do  on  our  DGC:  Money 
sefis  for  $31.95  and  has  o  14*^18  mc  i-^f  output*  The  HJS  power 
don't  want  to  borrow  o  little  power  from  your  receiver,  is  $9,95. 
verter  otso  provides   14-18  mc  output  and  comes  complete  with  b 
for  only  $49.95. 


dollar  converter  or 
of  the  mud  ability 
give  you  the  some 
bock.  The  HJC-50 
supply,  in  cose  you 
The  HJC- 144  con- 
uilt  in  power  supply 


Pleose  order  the  obove  items  ond  watch  our  ods  for  future  products. 
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Fig.  1  —  Lost  in  a  sea  of  fans,  A  general  view  of  a  portion  of  the  90,000  sport  fons 
that  crowded  into  Boyfe's  Thirty  Acres  in  Jersey  City  to  watch  the  Jock  Dempsey- 
Georgcs  Cor  pen  tier  heavyweight  chompionship  fight. 


until  later  that  year  after  the  Department  of 
Commerce  started  issuing  regular  broadcast  li- 
censes in  September  1921. 

But  something  did  hold  the  pubhc's  interest 
tliat  spring;  the  fortlicumlng  heavyweight 
championship  fight  between  the  American 
champion  and  the  French  contender.  Interest 
ran  high  on  both  sides  of  the  Atlantic*  Sport 
followers  from  all  over  the  world  planned  to 
attend.  In  the  United  States,  everyone  who 
could  '^come-by"  a  ticket  intended  to  see  the 
fight  too.  Unfortunately,  however,  not  all 
could  attend.  Though  Boyle's  Thirty  Acres  in 
Jersey  City^  New  Jersey ,  represented  the  big- 
gest outdoor  arena  in  the  world,  it  could  hold 
only  90,000.  Thousands  of  fans  faced  disap- 
pointment. 

At  RCA,  a  corporation  just  formed  two 
years  before,  a  handful  of  aggressive  men  got 
an  idea.  If  thousands  of  sport  fans  couldn't  get 
in  to  see  the  fight,  maybe  they  could  bring  the 
fight  out  to  them.  Hearing  a  broadcast  coming 
diiect  from  the  ringside  would  provide  the 
multitude  of  disappointed  fans  with  the  next 


best  thing.  The  RCA  men  stood  nearly  alone  in 
tlieir  belief  that  it  could  be  done.  How  could 
they  persuade  the  fight  promoter,  Tex  Rickard, 
to  permit  tlie  broadcast?  Where  could  they  find 
a  radiotelephone  transmitter  powerful  enough 
to  spread  the  contest  over  hundreds  of  miles? 
And  the  public!  What  could  a  received  ess 
public  use  to  hear  the  fight?  Surely  no  group 
of  adventurers  faced   any  blacker  conditions. 

By  the  beginning  of  June^  things  looked 
much  brighter  for  the  adventurous  promoters. 
By  oflFeriiig  the  broadcast  as  a  service  to  char- 
ity, they  won  Tex  Rickard*s  permission  for  the 
broadcast.  The  United  States  Navy  eventually 
succumbed  to  a  "durability*'  argument  and 
promised  to  lend  the  most  powerful  radiotele- 
phone transmitter  ever  built.  Now,  only  the 
means  for  the  public  to  hear  remained  un- 
solved. For  this  solution  the  RCA  professionals 
turned  to  the  amateurs. 

The  call  for  help  went  out  to  the  amateurs 
on  June  10th,  Less  than  a  month  remained  !>e- 
fore  "fight  time."  The  urgent  plea  asked  the 
amateurs    to    convert    their    receivers   to    long 
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waves,  add  amplifiers  and  loudspeakers,  and 
install  them  in  public  places  so  large  au- 
diences could  hear.  \\  hat  a  chore!  Most  hanis 
happily  got  along  with  a  crystal  set  splitting 
earphones  occasionally  so  a  guest  couldalso 
hear.  To  fill  an  auditorium  with  sound  from 
a  receiver  absolutely  escaped  the  imagination 
of  many  and  eluded  the  pocketbooks  of  a 
great  many  more. 

The  notice  soliciting  tlie  amateurs'  help  em- 
anated from  two  sources:  The  National  Ama- 
teur Wireless  Association  and  the  radio  jour- 
nal, Wireless  Age.  Botli  operated  from  326 
Broadwav,  New  York  Citv.  Gnillermo  Marconi 
held  tlie  position  of  president  of  tlie  amateur 
association  with  J,  Andrew  White  presiding  as 
acting  president,  WTiite,  in  addition,  edited 
the  Wireless  Age  and  worked  for  the  Radio 
Coi'poration    of  America. 

Wireless  Age^  a  natioual  magazine  sub- 
scribed  to  by  many  amateurs^  carried  a  full 
page  notice  of  the  pending  broadcast  attempt. 
This  magazine  flourished  from  October  1913 
imtil  August  192-5.  The  make-up  differed  con- 
siderably from  amateur  journals  of  today:  it 
carried  both  short  paragraphs  and  page  articles 
concerning  commercial  radio  progress  and  ac- 
tivities; and,  in  addition,  featured  many  how^- 
tO'do-it  articles  that  the  amateur  fraternity  en- 
joyed,  QST*s  ad\  ertisement  showed  up  regu- 
larly in  its  pages. 

The  opportunity  to  assist  with  the  "fight" 
broadcast  reached  the  hams  at  an  ideal  time* 
Bounced  from  commercial  longwaves  down  to 
200  meters  by  the  Wireless  Act  of  August  13, 
1912,  the  hams  generally  still  held  their  griev- 
ance. Though  Uiey  reaHzed  that  only  by  a 
hard  fight  before  Congress  did  amateurs  get 
any  wavelengtli  at  aU,  still  they  longed  for  the 
longwaves,  Xow  suddenly  an  opportunity 
dropped   right  into  their  laps.   The  invitation 


Fig,  4 


The  commercial  longwave  receiver 


borrowed  from  Wesfinghouse  by  the  Spring- 
field Amoteur  Radio  Club  to  present  the 
Dempsey-  Corpentier  fight  to  10,000  people 
in  Springfield's  Court  Square. 


$  2.49 


"R.W."  NOV.  BARGAINS 

UJ30  VHF  SIGNAL  GE N ERATO fl—?nn-irir.  MC  vrith  er>SU] 
caL  <^c,  &  niociulatar-lSth  stal  hirm.  Excellent  for  tvra 
meter  VWO.  Rec|uir«s  L'JSvdc  &  6.3  vdc.  With  $  Q  QR 
tubes   Sl  schctnitic.   Excellent  condition    ^    *'•*'*' 

AUTOMATIC     KEYER      Ky-65 /ARA-26— Kaiily     romertod     to 

automatic   €Q*er,    See    ^*73"    Apr.    02   or   Oct.    61     t    7  5Q 
for    conversion    data.     E^ceMer(t    cniiiiltlon  T    """W 

LAZY  MAN'S  Q'&er^RADIO  BEAM  FILTER.  A  notice 
necessity.  Cutn  out  QRM  for  .nhijcie  »Lgnat  mceptlun*  1U20 
cy  baiirJiiftHS  filtur,  100  ey  htiridwidth.  Keady  to  go,  has 
phone  plug  for  r^cv.  jack  &  phonps  plug  into  flltfr. 
Switch  for   filter   in,    filter  out    &   IhuIi.    N.A.F. 

1-81 -A  INDICATORS — V^&  two  with  12 vac  60  ey  {rower  for 
beam  antenna  <Urt'ctlon  indicator,  Dial  marked  C  ^  flfl 
0-S*j  In  $m°-  I-scd  good.  Spi^cial  at  1135  or  2  for        T    m*UU 

R'2S78/Vf{  3O-40MC  FM  MOBILE  BECEIVER  viith  C^DC 
vibrator  inmcT  «upply  (eatll?  conrtTit^d  to  12TDrj.  Ex- 
cellent tor  fire  or  police  callfl^ — or  €  meter  ham  band 
with  c«nT«rslon.  Double  con  vers  Ion  superbet,  Rlni;1e 
rTi^nnel  xlal  controlled,  with  15  tubea  &  sche-  TOG  OH 
malic.    Usefl    good    . *..... ^AU.iJa 

T^I93B/VRC-2  3(}-40MC  FM  MOBrtE  TRANSMITTER  30 
WATT  uith  GvDC  dj^namotor.  Easily  converted  t4>  « 
meters  ^Ith  7  lubes  (S07  Floall  &  tchematic.  tIR  Cm 
Used    good t  I  v,U^ 

BC'22I  FREQUENCY  METER  "'Depot  Reconditiomd"  botb 
mecbanically  &  electronicaUy,  New  tubes,  recfltthrated 
with  a  new  calibration  book*  ntuiiua!  &  all  tQQ  Sjll 
arcessorirs.    Only   Ji   few   at  ...  ...      ^lOa.JU 

ec^22|  FREQUENCY  METER  with  original  CHllbraElon 
lujok  &  rryntHl,  Lab.  dierkcd  mil.  Excellent  CCQ  ^11 
mndltinn ^OJ.JU 


SEND  CHECK  OU  MONEY  Oi%PER,  C.O.D/s  $10.00 
mintmum  with  25%  deposit.  Wrtfe  Dept,  7311  for 
Bulletin  No.  39 — Looded  with  Bar  go  ins. 


R.  W.  ELECTRONICS,  INC 


2430   So.   Mfchigon   Ave. 
Chicogo,    IIL    60616 


Ocpf.   73  T1 
Phone    CAEumef    5-1281 
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WANTED  TO  BUY 

TOP  PRICES  PAID  —  We  pay  freight 

RT-77,  RT-66.  67,-68/GRC 
R-274D,  R-388,  R-390,  etc,  receivers 
BC^eiOl  Transmitters 
AN/PRC%  GRC,  and-TRC  Eqpt 

ARC-27,  34,  55,  65.  etc, 
ARN21  &  higher;  APN-22.  APN-70 
AN/URR-13,  -21,  -28.  etc, 
TS^  &  AN/UPM.  'URM,  -USM 
as  well  as  commercial  test  equipment. 

Advise  condition  &  price 
Amber   Industriol  Corp. 


7i    Varlck    Straet,    N.    Y.    13,    N.    Y. 


CAnal    6-7-455 


SCR-522  Modulo tion  Transformer,  now  $2.25  delivered 
Exhaust  Blowers  f*(Jci"t!i,  clean,  removed  from  equip- 
ment,   115/60/1,    ilange^    shippmg    weight    5    lbs.    $6«50 

Hon- Inductive  Resistor,  50  ohm  3Q  watt,  4"  x  ?i" 
w   leads,   use  in  series  parallel  for  higher  watts 

39c  delivered 

24VAC  lOAMC  Transformer  115 '60  I  pri  halfshetl 
Hitg-    leads   siupping   wt,    12   Ihs.    F.CB.L.A.  $5.50 

Plote  Transformer,  1460-0-1460  vac  500ma.  115/60/1 
prL    new    Ken  von   shipping    wt.    45    lbs.    F.O*B*L,A. 

522.50 

Pfote  Tronsformer,  1,000-750-0-^30-1, OOOvac  JOO  ma, 
u.t.c,    #s-46    shipping    wt,    21    lbs.    F.O.BX.A,    $14.50 

Filament  Transformer  115/230/60/1  sec.  5vac.  6a. 
250(Jtv  shipping   wt.   6  lbs.    F.O.BX.A,  $3,50 


COMPANY 

SATISFACTION  GUARANTEtD 
1147  Venice  llvd..  Loi  Angeles  15.  Calif 
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from  the  professionals  announced  a  transmit- 
ting wavelength  of  1600  meters  for  the  broad- 

casu* 

Hams  rallied  to  the  cause  with  delight.  Sev- 
eral things  pleased  them  about  this  break. 
First,  of  course^  relief  from  the  monotony  of 
200  meters,  But  two  other  equally  important 
reasons  also  stood  out  both  touching  on  their 
pride:  the  special  broadcast  offered  a  chance 
for  amateurs  to  show  their  mettle;  and  their 
services  would  contribute  to  a  good  cause. 
Under  the  arrangements  between  the  broad- 
cast promoters  and  the  fight  promoters,  two 
charity  organizations— The  American  Commit- 
tee for  Devastated  France  and  the  United 
States  Navy  Club— would  share  equally  in  the 
proceeds  from  the  broadcast. 

During  the  two  months  prior  to  calling  upon 
the  amateurs,  a  tremendous  amount  of  work 
took  place.  Preparations  for  the  broadcast  split 
into  two  parts:  technical  and  business.  The 
National  Amateur  Wireless  Association  busied 
itself  finding  a  suitable  transmitter  and  select- 
ing the  transmitter  site.  Later  they  organized 
the  amateurs  for  reception  of  the  broadcast. 
The  American  Committee  for  Devastated 
France  took  on  the  business  arrangements. 
Representatives  of  this  charity  organization- 
headed  by  Anne  Morgan,  daughter  of  the  bank- 
er J,  P.  Morgan— contacted  theatres,  halls  and 


auditoriums  in  cities  and  towns  within  a  200- 
mile  radius  of  Jersey  City.  They  arranged  the 
details  for  public  presentations  and  established 
the  admission  price. 

Finally,  with  the  transmitter  obtained,  the 
broadcast  site  picked^  and  public  places  avail- 
able for  hstening,  the  National  Amateur  Wire- 
less Association  directed  its  attention  to  the 
amateurs.  "Fight- time"  loomed  three  weeks 
away!  Concentrating  their  attack  on  the  re- 
ceiving problem,  the  association  rushed  no- 
tices to  amateurs,  amateur  clubs ,  manufac- 
turers, and  radio  organizations  seeking  their 
help*  At  the  same  time^  the  exciting  details  of 
the  great  experiment  appeared  in  the  July 
issue  of  Wireless  Age. 

From  the  start,  nearly  every  amateur  wanted 
to  help.  Applications  poured  in.  Out  of  the 
heap  of  applications  received,  the  National 
Amateur  Wireless  Association  selected  and 
assigned  the  most  qualified  amateurs  to  install 
and  operate  their  equipment  in  the  leased 
theati-es  and  halls.  Those  not  selected  took 
part  in  other  ways.  The  associatioai  asked  them 
to  invite  friends  and  acquaintances  into  their 
homes  to  hear  the  broadcast  and  to  send  con- 
tributions collected  to  the  association's  New 
York  office.  By  this  invitation^  a  big  sector  of 
the  public  lying  beyond  the  200-mile  radius  of 
Jersey  City   also   got  to   share  in  the   charity 


^■.^^  ■■ 
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Fig  3  — -  A  view  of  the  multi-wire  ontenna  system  erected  in  the  Lackawanna  Roilroad 
Terminal   in   Hoboken,  N,   J. 
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YGUR  ONE  COMPLETE  SOURCE 
for  HAM-TV,  /^TV,  CCTV 
Equipment  .  .  . 

last  Monotrofis  type 
1698  only  $9.95  pp 

FREE  FLYER 
#771  .  .  .  Fun  of 
BargamsH!!! 

CATALOG  50c 

#1273  .  .  ,  *'How  To  Build 
Low  Cost  TV  Cameras" 

Catalog  #1273  plus 
LARGE  Stze  schematic  $1,50 

Phone:  203-875-5198 


L 


drive. 


VIDICONS:  $34.50  up 
P'  electromagnetic  or 
2^^  electrostatic,  your 

choice:  Grade  C;  $34.50 

Grade  Bi  $60.00 

Grade  Ham  A:  $100.00 

All  types  Ham-TV 

equipment  Bought-Sald- 


Traded 


WRITE! 


DENSON 

ELECTRONICS 

CORP. 

Rockville,    ConnecHcut 


Hams  quickly  discovered  that  a  big  fre- 
quency gap  separated  200  from  1600  meters. 
Setting  up  good  1600-meter  installations  re- 
quired plenty  of  hard  work  and  sweat.  But 
with  concentrated  effort,  skylines  in  the  se- 
lected cities  and  towns  changed  practically 
over  night.  Above  the  theatres  and  halls  ac- 
quired for  the  presentations,  long  multi-wii^e 
antemias  swayed  between  distant  supports.  In- 
side, amateur  equipment  looked  different  too. 
Converted  receivers  lay  burdened  beneath 
large  honeycomb  loading  coils;  and  two-stage 
amplifiers  strained  noticeably  in  a  struggle  to 
feed  sufficient  volume  to  multiple  loudspeakers. 
Receiving  installations  varied  from  the  newest 
manufactured  gear  to  the  latest  homebrew 
iunovations.  Some  boasted  superb  Magnavox 
loudspeakers;  others  operated  with  homemade 
adaptations  joining  dissected  headsets  to  dis- 
mantled Victi^ola  honis.  Upon  such  a  conglom- 
eration of  apparatus  the  amateurs  braved  tlie 
hazard  of  satisfying  a  paying  public. 

The  search  by  the  National  Amateur  Wire- 
less Association  for  a  suitable  transmitter  ended 
at  the  General  Electric  Company  plant  in 
Schenectady,  New  York.  There,  almost  ready 
for  shipment  to  the  Navy,  sat  the  most  power- 
ful radiotelephone  transmitter  ever  built.  Just 
what  they  needed! 

Not  at  all  backward,  the  broadcast  promoters 
set  out  to  barrow  it.  But,  did  you  ever  tiy  to 
borrow  something  from  the  Navy?  A  direct  at- 
tempt brought  a  quick,  ^'nor  The  Navy  thought 
the  proposition  too  sticky  and  wouldn't  co- 
operate. Refusing  to  be  dissuaded,  the  pro- 
moters approached  the  problem  anew.  This 
time  they  centered  their  attack  on  the  Navy*s 
weak  spot— dependabiUty,  Contacting  Framk- 
lin  D,  Roosevelt,  the  Assistant  Secretaiy  of  the 
Navy  until  just  a  short  time  before,  the  eager 
promoters  sought  his  help.  They  maintained 
that  the  broadcast  would  present  the  severest 
test  the  Navy  could  ever  get  for  this  piece  of 
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gear.  Their  argLiment  appai'ently  impressed 
Roosev^elt,  for  shortly  aftei^wards,  the  Navy 
reversed  itself  and  agreed  to  lend  the  trans- 
mitter. 

The  Navy  hansmitter  combined  six  250-watt 
tubes  with  2000  volts  on  the  plates  for  about 
750  v^atts  output  on  voice.  Amateurs,  used  to 
their  flea-pov^er  tube  rigs,  felt  awed  in  the 
presence  of  such  power.  In  telephone  service^ 
tliree  tubes  operated  as  oscillators  and  three 
as  moduhtors.  No  taboo  existed  in  tliose  days 
about  modulating  an  oscillator.  On  GW,  a 
switch  connected  all  six  tubes  together  to 
work  as  oscillators  for  about  1500  watts  out. 
Alternating  current  from  a  separate  winding 
on  a  direct-current  motor  fed  the  tiibe  fila- 
ments. 

To  get  away  from  as  much  interference  as 
possible,  the  broadcast  promoters  looked  to 
the  long  waves.  They  finally  settled  on  1600 
meters.  Comdr.  D.  C.  Patterson,  the  District 
Communications  OfBcer  in  New  York^  gave  his 
consent  for  use  of  diat  Navy  frequency  and 
assured  the  promoters  the  Navy  would  keep  off 
that  channel  during  the  afternoon  of  the  sched- 
uled fight.  Arthur  Batcheller,  Chief  Radio  In- 
spector for  the  New  York  district,  rushed  the 
special  hcense  through  and  secured  call  letters 
WJY.  To  this  day,  those  call  letters  stir  fond 
memories  among  the  "Gang"  who  tuned  in 
diat  epic  broadcast. 

Originally,  the  promoters  planned  to  install 


Fig.  2  —  The  Navy  transmitter  borrowed  by 
RCA  for  the  Dempsey-Carpentler  champion- 
ship fight.  Note  the  pipe-rack  construction 
typical  of  switch  gear  in  those  days.  The 
transmitter  used  six  250'Watt  tubes.  On 
voice,  three  worked  as  modulators  and  three 
as  oscillators.   On   CW,   oil  six  oscillated. 


the  transmitter  right  at  the  ringside.  However, 
after  detennining  the  cost  for  a  suitable  an- 
tenna system,  they  scrapped  tlie  idea.  Erection 
of  an  adequate  antenna  system  came  too  high 
for  a  project  where  all  proceeds  went  to 
charity.  However,  they  found  just  what  they 
needed  practically  ready-made  at  the  Lacka- 
wanna Railroad  terminal  in  Hoboken,  New 
Jersey.  Following  the  prompt  consent  of  the 
railroad  officials,  technicians  quickly  strung  a 
four-wire  T  antenna  between  the  four-huiidred- 
foot-high  tower  in  the  railroad  yard  and  the 
clock  tower  on  the  tenninal  building  four  hun- 
dred and  fifty  feet  away.  From  the  center  of 
the  antenna,  the  lead-in  dropped  down  to  the 
transmitter  housed  in  a  converted  railroad 
shack  used  by  Pullman  porters  for  changing 
tlieir  clothes.  The  elaborate  ground  system 
consisted  of  copper  roofs  of  train  sheds  and 
other  low  buildings,  the  network  of  railroad 
tracks,  and  a  system  of  pii^es  running  into 
the  salt  water  of  the  Hudson  River.  The  com- 
bination of  antenna  and  ground  presented  a 
fundamental  period  of  750  meters.  Telephone 
lines,  stretching  over  a  distance  of  two  miles, 
connected  the  transmitter  shack  with  the  an- 
nouncer^'s  booth  at  ringside. 

A  week  before  the  fight,  tests  began.  Start- 
ing with  reduced  power,  engineers  conducted 
the  tests  from  both  the  transmitter  site  and 
ringside.  The  tests  lasted  several  hours.  Each 
successive  night,  hams  at  theii*  listening  posts 
noticed  the  signals  grow  a  little  stronger  as  the 
engineers  increased  power.  Folio  wing  the 
broadcast  test  ixms^  the  promoters  checked  the 
telephone  reports  coming  in  from  the  amateurs. 
On  July  1st,  the  night  before  the  two  con- 
testants met,  the  transmitter  engineers  turned 
on  full  power.  Reports  from  seven  states  along 
the  Atlantic  seaboard  poured  in  tying  up  eight 
tiTink  lines*  Bv  nine  o'clock  all  doubts  van- 
ished.  The  excellent  reports  assured  the  pro- 
moters the  fight  broadcast  the  next  day  would 
be  a  success. 

The  gong  clanged  for  the  stait  of  round 
on  el  Amateurs  from  Maine  to  Florida  huddled 
tensely  over  make-sfiift  receivers  and  mopped 
beads  of  sweat  from  their  brows.  Tense  audi- 
ences ^  packed  tightly  into  non-aii*conditioned 
theatres  and  halls^  leaned  forward  to  catch 
every  word  unmindful  of  the  perspiration  wet- 
ting their  clothes.  On  the  outside,  temperatures 
in  some  places  reached  ninety  in  the  shade. 
And  miles  away,  confined  in  an  18-foot  square ^ 
the  bodies  of  Jack  Dempsey  and  Georges  Car- 
pentier  glistened  in  the  hmnid  atmosphere  as 
they  fought  the  Battle  of  the  Century  for  the 
heavyweight  championship  of  the  world. 

At  the  Gaiety  Theatre  in  Utica^  New  York, 
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George  Benas,  owner  of  amateur  radio  station 
8CC,  donned  eaiphoiies  and  sat  before  tlie 
receiver  controls  to  monitor  the  broadcast. 
Benas  gained  prominence  in  radio  circles  by 
recei\iiig  telegraphic  messages  from  foreign 
countries  at  Ids  ham  station  on  Elm  Street  The 
J  and  N  Electric  Company  where  he  worked, 
lent  the  tliree-tube  modem  receiver  and  the 
four  loudspeakers  facing  the  audience.  The 
whole  installation  sat  on  the  stage  just  in  front 
of  tlie  footlights  in  full  view  of  the  paying 
pub  he.  A  lead  in  running  up  to  the  roof  con- 
nected to  a  250-foot  long  multi-wire  antenna 
atop  the  theatre,  Robert  Evans,  a  commercial 
radio  operator,  stood  by  on  the  stage  to  assist. 

J.  Andrew  White  announced  the  fight  from 
a  special  booth  at  the  ringside.  By  drawing 
upon  his  early  days  as  a  lightweight  boxer,  he 
captured  reah'stic  flavor  as  he  reported  every 
ma\"c  of  the  contestants  accurately  and  quicklv. 
But  the  radio  audience  didn't  heai*  Whitens 
voice;  they  heard.  Instead,  the  voice  of  amateur 
radio  operator  J,  O.  Smith,  Smith,  tiie  well- 
known  operator  of  amateur  station  2ZL,  cov- 
ered tlie  radiotelephone  installation  for  the 
Radio  Coiporation  of  America.  Because  tele- 
phone company  restrictions  proliibited  con- 
nection of  the  special  line  from  ringside  diiect 
to  the  transmiitter,  Smithy  standing  by  at  the 
transmitter,  repeated  word-for-w^ord  into  the 
microphone  Wliite^s  description  as  it  came  in 
over  the  telephone  line  from  the  arena. 

The  record  breaking  crowd  at  the  Gaiety 
Theatre  totaled  790.  Manv  women  fans  at- 
tended  too.  As  the  American  champion  and 
tlie  lightning-fast  Frenchman  "mixed  it  up" 
in  the  first  round,  the  crowd  applauded  and 
shouted.  Finally,  Robert  Evans  stepped  to  the 
edge  of  the  stage  and  cautioned  them,  "let 
tliose  at  the  ringside  do  the  applauding.  The 
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contestants;  can't  hear  you  and  you'll  miss  some 
of  the  fight  if  you  don't  remain  silent," 

Paid  audiences  in  112  other  cities  also  lis- 
tenecl  to  the  realistic  fight  description  pouring 
from  luudspeakers.  In  New  York  City,  fight 
fans  assembled  at  ten  scattered  locations.  In 
a  great  many  places  where  the  charity  organi- 
zation did  not  contract  for  halls  or  theatres, 
enterprising  and  enthusiastic  amateurs  imder- 
took  independent  affairs  of  their  own,  Man>' 
took  up  collections  from  their  listeners  and 
forwarded  the  money  to  the  charity- 

At  Asbury  Park,  N.  J-,  W.  Harold  Warren 
using  a  loop  antenna,  detector  and  two  step 
amplifier,  enjoyed  the  fight  from  a  roller  chair 
on  the  boardwalk.  A  ham  in  Jamaica,  Long 
Island,  N*  Y.J  received  the  fight  with  a  15-foot 
clothesline  antenna  and  a  crystal  set.  Hams  at 
Stamford,  Conn.,  Fordham  and  Brooklyn, 
N.  Y-,  and  ADentown  and  Philadelphia,  Pa,, 
coupled  megaphones  to  their  earphones  and 
entertained  up  to  25  people  in  their  homes. 
An  amatetir  in  tlie  Frankford  section  of  Fhila- 
delplxta,  strapped  a  Victrola  hom  to  his  ear- 
phones and  extended  the  listening  range  to 
100  feet. 

G,  C,  Brown  listened  to  the  broadcast  at 
Eastport,  Maine^  a  distance  of  425  miles.  At 


Poultney,  Vermont,  F.  C*  Fassett  reported  the 
gong  between  rounds  clear  and  loud  and  the 
broadcast  reception  excellent*  Hard  wick,  Ver- 
mont, reported  fine  reception  too.  At  Donora, 
Pa,,— 350  miles  away— listeners  enjoyed  the 
fight  in  temperatures  90  degrees  in  the  shade. 
Captain  C,  H.  Butchelder  of  the  SS  Acropolis 
enjoyed  tlie  fight  while  400  miles  out  at  sea. 
Charles  P.  iloyd  heard  it  fine  at  Salem,  Ohio, 
also  400  miles  away.  Even  Fort  Pierce,  Florida, 
reported  good  recepHon  as  did  a  ship  1800 
miles  at  sea. 

But  at  Springfield,  Mass.,  a  young  radio 
club  and  its  group  of  youngsters  pulled  the 
biggest  surxirise  of  the  whole  broadcast.  Spring- 
field hosted  t%vo  amateur  groups;  The  Con- 
necticut Valley  Radio  Club  and  the  Springfield 
Amatetn-  Radio  Club,  The  older,  more  experi- 
enc*ed  hams  belonged  to  the  Connecticut  Val- 
ley Cliili,  uiiile  a  group  of  teenagers  made  up 
the  other  one.  Naturally,  a  little  rivalry  existed 
—especially  on  the  part  of  the  youths. 

By  arrangements  with  representatives  of  the 
American  Committee  for  Devastated  France, 
the  Connecticut  Valley  Club  handled  aU  tech- 
nical activities  for  the  public  presentation  of 
the  broadcast  at  the  Plaza  Theatre  in  Spring- 
field.  This  left  the  young  group   completely 


Fjg.  5  —  The  stort  of  the  end.  Dempsey  goes  to  his  corner  after  dropping  Carpentier 
for  The  count  in  the  fourth   round. 
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out  of  the  picture.  So^  the  Springfield  Amateur 
Radio  Club  held  a  council  of  wan  Soon  their 
strategy  took  form. 

The  core  of  the  Springfield  Radio  Club's 
activity  centered  around  Court  Square  in 
Springfield,  Atop  the  department  store  next 
to  the  Square,  the  members  stretched  a  long- 
wire  antenna.  Inside  the  store,  the  club  presi* 
dent,  H,  R.  Dyson,  installed  a  special  long- 
wave commercial  receiver  borrowed  from 
Westinghouse  where  he  worked.  Soon  loud- 
speakers bristled  from  the  second  and  third 
floor  windows  like  a  broadside  of  cannon  out 
the  open  ports  of  Old  Ironsides,  The  battery 
of  speakers  consisted  of  one  Magnavox  and  a 
number  of  Victrola  horns  strapped  to  the  ear- 
pieces from  dismanded  Baldwin  headsets. 
Separate  audio  amplifiers  fed  the  speakers*  In 
addition,  two  telephone  fines  from  the  receiver 
installation  direct  to  two  ot  Springfield's  news- 
papers supplied  those  papers  with  the  fight 
details  a  half  hour  ahead  ol  the  regular  news 
services. 

With  the  preliminary  bouts  scheduled  for 
1  PM  and  the  main  event  at  3^  the  crowd, 
alerted  by  the  newspapers,  began  forming 
about  noontime.  By  3  PM  the  crowd  over- 
flowed the  Square  and  completely  blocked 
Main  Street  iiinning  along  side.  At  the  arena 
in  Boyle's  Thirty  Acres,  91,000  fight  fans  filled 
the  bowl  from  rim  to  rim  and  paid  $5,50  to 
$50.00  per  seat  to  see  the  fight  At  the  Plaza 
Theatre  in  Springfield,  410  people  paid  an  ad- 
mission price  to  sit  and  hear  it.  But  at  Court 
Square,  10,000  stood  elbow  to  elbow  and  heard 
it  for  nothing—the  Springfield  Amateur  Radio 
Club  forgot  to  pass  the  hat  around  for  a  dona- 
tion. 

The  clang  of  the  bell  for  round  one  silenced 
the  crowd.  As  the  announcer's  voice  poured 
from  the  loudspeakers,  dignified  gentlemen 
cupped  hands  to  their  ears,  and  little  boys  sat 
motionless  absorbing  every  word.  Tired  busi- 
ness men  rubbed  elbows  with  the  unemployed 
oblivious  to  everything  except  the  battle.  From 
the  very  start,  the  hghtning-fast  Frenchman  re- 
vealed the  potency  of  his  right.  Darting  in  and 
out^  the  popular  contender  caught  Dempsey 
several  times  with  the  punch.  Rooters  in  the 
Square  divided  pretty  evenly  between  the  two 
contestants.  During  the  action ^  both  sides  re- 
mained  quiet  But  between  rounds,  they 
cheered  wildly  for  their  favorite. 

In  the  second  rounds  Carpentier  tipping  the 
scales  at  172,  exhibited  the  speed  and  punch 
of  his  light-heavyweight  days*  Six  times  he 
smashed  through  Dempsey ''s  defense,  landing 
his  baffling,  brOIiant,  battering  right-cross  to 
the  American  champion's  unshaven  chin.  The 
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blows  hurt  Dempsey.  He  sagged  back  and  his 
left  leg  stiffened  when  the  second  blow  landed. 
The  furious  pelting  left  him  dazed.  Carpentier 
followers^  f eehng  victoiy,  yelled  their  approval 

But  the  action  of  the  second  round  porti*ayed 
tlie  final  result.  Dempsey,  iinshaven  for  five 
daySj  still  stood  on  his  feet.  Though  Caipentier 
hit  hard,  he  didn't  hit  hard  enough.  Dempsey 
now  knew  he  could  take  everything  the  French 
contender  could  offer;  Carpentier  knew  the 
American  champion  was  too  tough  for  his 
punches;  and  tlie  crowd  sensed  that  the  smil- 
ing Carpentier  gave  his  all  in  that  round  and 
that  his  all  just  wasn*t  enoughp 

Early  in  tlie  thii'd  round,  Dempsey  got  in 
liis  dcaJl>"  w^ork.  The  Manassas  Mauler,  brown 
from  hours  spent  in  the  sun,  punished  the 
Frenchman  with  at  least  a  dozen  savage  blows 
to  the  body  and  chin.  Avoiding  all  long-range 
boxing,  the  188-pound  Dempsey  kept  in  close 
and  clinched  and  battered  his  smaller  rival  all 
over  the  ring.  Dempsey  rooters,  frenzied  by 
the  change  in  action,  roared  delight. 

Carpentier  came  to  the  center  of  the  ring 
in  tlie  fourth^  but  only  his  smile  and  dauntless 
courage  remained.  In  the  middle  of  the  round, 
a  left  to  the  jaw  and  a  right  to  die  body 
dropped  the  challenger  for  the  count  of  nine* 
But  the  game  Frenchman  arose  and  faced  his 


fate  standing  up*  A  woman  in  Springfield  try- 
ing  to  shop  said,  "Oh  that  d—  fight.  We  can't 
get  by."  Then  curiously  tiiumphant  she  ex- 
claimed,  "Dempsey  wins  by  a  knockout  that*s 
what's  the  matter."  Carpentier  lay  on  his  side 
on  the  canvas  close  to  his  own  corner.  A  left 
to  the  body  followed  by  a  right  to  the  jaw 
ended  tlie  fight  after  10  minutes  and  16  sec- 
onds of  actual  fighting. 

Things  hke  this  make  you  proud  to  be  an 
amateur.  Hams  seldom  get  an  opportruiity  to 
make  radio  history;  but  when  they  do,  the 
world  can  depend  upon  them  to  do  tlieir  part. 
The  Dempsey-Carpentier  fight  broadcast  set 
a  new  communication  record  for  voice.  Also, 
it  awoke  the  public  to  the  possibilities  of  radio 
and  readied  them  for  the  era  of  commercial 
broadcasting  that  opened  up  that  fall. 

Hams  lucky  enough  to  take  part  in  the  pub- 
lic presentation  of  this  epic  broadcast  received 
a  certificate  in  grateful  appreciation.  When 
you're  around  some  of  the  old-timers,  ask 
tliem  to  show  it  to  you.  Besides  containing  the 
signatures  of  Franklin  Delano  Roosevelt  and 
Jack  Dempsey,  it  also  contains  Uiose  of  J. 
Andrew  White,  Anne  Morgan,  Tex  Rickard, 
Georges  Carpentier,  Frank  E,  Coultry  (as- 
sistant to  Tex  Rickard) ,  and  Julius  Hopp  (man- 
ager at  Madison  Square  Garden  at  the  time). 


(W2NSD  from  page  4) 

understand  what  is  going  on.  Radio  clubs  can 
help  qiiite  a  bit  by  encouraging  tech  sessions 
during  or  before  meetings  to  iron  out  confusion 
in   recent  tech   articles. 

The  articles  in  73  are  particvilarly  well  suited 
for  this  project  because  they  are  all  written  for 
the  average  ham  and  not  for  tlie  engineer. 
You  can  hardly  find  an  article  in  73  that  you 
can't  understand  if  vou  take  the  time  and  effort 
to  actually  sit  down  and  read  it  through. 

If  every  one  of  our  readers  follow^ed  this 
idea  we  would  soon  find  the  level  of  technical 
understanding  moving  definitely  ahead  in  our 
hobby.  How  about  it?  Will  you  give  it  a  try? 

In  Defense  of  the  Appliance  Operator 

While  it  is  perhaps  rather  unlikely  that 
many  Appliance  Operators  will  read  this,  their 
interests  naturally  leaning  away  from  a  maga- 
zine primarily  devoted  to  technical  and  con- 
struction articles,  I  do  feel  moved  to  spring 
up  with  a  few  words  in  their  defense.  For 
those  of  vou  w^lio  came  in  in  the  middle  of 
the  show^  an  Appliance  Operator  is  one  who 
memorizes  the  theorv  for  the  amateur  license 
test,  tlien  goes  out  and  buys  a  complete  ham 
station,  \\'liich  he  operates  from  then  until  a 


fuse  blows,  at  which  time  he  rushes  back  to 
die  dealer  in  a  panic  for  repair's* 

Before  I  plunge  into  the  seemingly  impos- 
sible job  of  trying  to  cook  up  a  defense  for 
this  type  amateur,  perhaps  you  might  indulge 
me  a  moment  while  I  iiiminate  over  how  this 
sort  of  thing  came  about. 

It  is  the  path  of  least  lesi stance.  The  AO 
is  able  to  get  in  on  most  of  the  fun  of  ham 
radio  witliout  having  to  go  through  all  of  the 
horseradish  of  learning  theoiy.  This  is  made 
extremely  simple  by  tlie  ARRL  and  their  Li- 
cense Manual  J  probably  one  of  the  most  memo- 
rized books  out  today.  The  great  emphasis  on 
operating  in  QST  doesn't  help  much  eitlier. 
I'm  not  carping  to  be  nasty ^  you  just  pull  out 
the  last  ten  issues  of  QST  and  look  them  over 
objectively  and  see  what  you  come  up  with. 
How  many  simple  construction  projects  are 
there?  How  many  simple  theory  articles?  And 
more  to  the  point,  how^  many  tech  articles 
were  there  that  you  skipped  over  as  being  too 
technical?  How  much  space  was  devoted  to 
operating  news?  To  contests?  To  awards?  What 
would  ham  radio  be  like  without  the  DXCC 
award,  the  RCC,  the  DX  Honor  Roll,  the 
BPL,  and  on  and  on  and  on?  Is  it  any  wonder 
that  we  have  so  many  Appliance  Ops?  It  is  a 
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wonder  we  don't  have  more!  Obviously  the 
ARRL  is  responsible,  in  the  large  part,  for 
ham  radio  being  the  v.ray  it  is  today. 

But  is  this  all  bad?  If  I  am  to  beheve  the 
editorials  in  QST  of  late,  this  is  bad.  Bill  Orr 
says  it  is  bad.  But  is  it?  Let's  go  back  to  funda- 
mentals for  a  moment.  Let's  go  all  the  way 
back  to  Part  12  of  the  FCC  Rules  and  Regula- 
tions, The  opening  paragraph  of  Part  12,  para- 
graph 12.0  Basis  and  Purpose,  states  that  "Tlie 
rules  and  regulations  in  this  part  are  designed 
to  provide  an  amateur  radio  senrice  ha\ing  a 
fundamental  purpose  as  expressed  in  the  fol- 
low^ing  principles:  (a)  Recognition  and  en- 
hancement of  the  value  of  the  amateur  sei'vice 
to  the  public  as  a  voluntaiy  non-commercial 


conmiunication  service,  particularly  with  re- 
spect to  p^o^iding  emergency  communica- 
bons. 

Got  til  lit  mulled  over  vet?  Mull. 

OK,  what  did  they  put  down  as  the  num- 
ber one  reason  for  the  existence  of  the  ama- 
teur ser\nce?  ''A  %'oluntary  non*commercial 
communication  service/'  The  Appliance  Ops 
certainly  qualify  100%  on  this,  dont  they? 
They  are  on  the  air  and  communicating.  How 
about  that  ..."  particularly  with  respect  to 
providing  emergency  communications"  bit? 
The  Appliance  Op  qualifies  150%  here,  like  it 
or  not,  IVe  overstepped  myself  now,  you  say. 

(Turn  to  poge  1  03) 
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Shocking 


but  true 


Jerry  Vogt  WA2GCF 
1  60  Grafton  Street 
Rochester  21,   New  York 


A  worker  got  tangled  in  a  4800  volt  primar>^ 
line;  both  hands  were  burned  oflF.  A  two  year 
old  bit  into  a  worn  lamp  cord;  it  took  several 
operations  to  restore  his  appearance  to  normal* 
A  ham  reached  after  a  part  that  fell  inside 
his  new  home  brew  rig;  he  lost  a  finger  and 
ahnost  tlie  rest  of  his  hand.  These  aie  just  a 
few  examples  of  many  cases  of  electrical  shock 
which  occur  every  year  when  we  fail  to  treat 
electricity  with  respect. 

Fellow  hams,  it  isn*t  too  often  that  a  ham 
who  writes  a  few  articles  in  his  spare  time 
finds  a  topic  which  is  of  interest  to  every  sin- 
gle person  reading  a  magazine.  Being  of  the 
human  race,  we  all  make  mistakes.  We  can  all 
learn  from  others  on  this  subject  It  is  much 
easier   than    finding   out    first   hand,    (Ouch!) 

I  have  recently  joined  the  ranks  at  R.  F, 
Communications^  Inc.j  a  local  company  in- 
volved in  the  design  and  manufacture  of  com- 
mercial and  military  single-sideband  and  as- 
sociated t>pes  of  equipment.  Included  in  a 
present  list  of  projects  is  a  two-and-a-half  mil- 
lion  watt  pulse  transmitter  which  is  the  size 
of  about  fi%  e  average  ham  shacks  put  together. 

Naturally  aroused  by  this  project^  one  of 
the  fellows  dug  up  quite  a  bit  of  material  on 
the  subject  of  electrical  shock  and  wrote  it  up 
in  a  booklet  entitled  *This  Will  Kill  You!"  With 
his  permission  J I  liave  taken  some  of  these  facts 
and  condensed  the  information  into  an  article 
which  may  Siive  Your  Life, 

Let's  start  with  a  few  fundamentals.  The  ef- 
fect of  electricity  on  the  body  is  determined 
to  a  large  extent  by  the  amount  of  current 
passing  through  it  There  are  several  different 
general  effects  of  electricity  on  the  body.  When 
currents  in  excess  of  two  amperes  pass  througli 
the  body  or  any  part  of  it,  severe  burns  are 
usually  the  result.  Currents  in  this  range  might 
be  called  "frying  curreiits.'*  Some  bums  are 
external— caused  by  arcing  at  the  point  of  con- 
tact. Although  they  resemble  other  heat  burns, 
they  are  usually  much  deeper.  Between  the 
points  of  contact  there  are  internal  burns  which 
cook  the  flesh,  and,  if  the  victim  siuvives,  thej^ 
are  very  slow  in  healing.  Quite  often  amputa- 


tion might  be  necessary  in  these  cases. 

Vital  organs  and  ner\^es  in  the  path  of  the 
cmTent  will  most  likely  be  destroyed  or  se- 
verely injured.  If  the  shock  is  caused  by  al- 
temating  cunent,  severe  tightening  or  con- 
traction of  the  muscles  will  result.  Currents 
between  one  and  two  amperes  are  called  nerve 
block  currents.  Because  of  the  damage  to  nerve 
centers,  a  permanent  paialysis  of  various  paits 
of  the  nervous  system  might  result  and  chances 
are  almost  certain  that  a  temporary  paralysis 
will  occur- 

Death  might  be  caused  by  current  flownbg 
through  parts  of  the  ner\^ous  system  controlling 
vital  functions  such  as  breathing  or  heart 
cycling*  Fortunately  a  chance  exists  for  the 
victim  to  recover  breathing  before  the  body 
cells  are  destroyed  for  lack  of  oxygen.  Artificial 
respiration  can  keep  cells  ahve  by  supplying 
oxygen  until  natural  breathing  is  restored* 
However*  this  will  work  only  if  the  heart  ac- 
tion is  still  strong  enough  to  distribute  oxygen 
in  the  blood  system. 

Under  normal  conditions  the  heart  functions 
as  a  smooth-operating  type  of  pump  and  can 
be  roughly  compared  with  an  engine  with  per- 
fect timing.  When  a  current  of  roughly  100 
milliamperes  flows  through  the  body  in  a  path 
which  includes  the  heart,  it  may  produce  a 
condition  known  as  ventricular  fibrillation,  a 
flutter  of  heart  muscles  which  resembles  faulty 
timing  of  the  valves  of  an  automobfle  engine. 
In  general,  deaths  resulting  from  contact  with 
less  than  600  volts  is  caused  by  this  maffunc- 
tion.  Unfortimately,  artificial  respiration  has 
Uttle,  if  any,  merit  in  such  a  case. 

So  far  we  have  seen  how  currents  can  kilL 
Don't  tfiink,  however,  that  smaller  currents 
are  safe.  On  the  contrary,  they  can  be  even 
more  dangerous  due  to  other  reactions  they 
produce.  Currents  ranging  from  25  to  75  mils 
may  cause  unconsciousness  and  are  called 
'Tcnock-out  currents/*  These  won't  generally 
cause  serious  damage  to  vital  organs  but  may 
bum.  Because  of  the  severe  shock  to  the  nerv- 
ous system,  the  ciu  rent  does  not  need  to  pass 
through  the  vital  organs  or  a  major  ner\^e  cen- 
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ter  to  cause  unconsciousness.  Injuries  will  prob- 
ably not  be  limited  to  shock  alone  but  mav 
include  burns  and  sore  muscles. 

Currents  in  the  vicinity  of  25  mils  are  called 
**freeziiig  currents**  because  they  cause  mus- 
cular contractions  which  freeze  the  victim  to 
die  circuit.  Under  25  mils  the  violent  involun- 
tary reaction  to  shock  might  injure  a  person. 
So  far  we  have  talked  about  the  reactions 
the  body  makes  and  the  damage  resulting  to 
the  body  due  to  varying  amounts  of  current 
flow-  Now  let's  take  a  look  at  how  we  might 
come  into  dangerous  contact  with  electricity 
and  what  determines  the  amount  of  current 
flow  in  the  body* 

Normally  house  circuits  have  both  110  volts 
and  220  volts  available  but  only  110  volts  is 
accessible.  This  sei"vice  in  each  branch  in  the 
house  is  usually  fused  for  15  amps.  This 
amount  is  av^oilable  in  any  light  fixture  or  re- 
ceptacle^ but  remember  we  are  dealing  with 
only  a  fraction  of  that  amount.  100  mils  is 
qin'te  capable  of  killing  and  110  v^olts  can 
easily  cause  this  amount  of  current  to  flow  in 
a  body. 

Your  body  acts  as  any  other  conductor  when 
it  is  in  series  with  a  circuit,  A  conductor  has 
a  certain  amount  of  resistance  through  which 
the  current  must  pass.  Tliis  resistance  may  be 
of  two  types.  One,  external,  is  that  resistance 
of  a  path  through  the  sldn.  The  other,  interna!, 
in  the  resistance  through  the  tissues  under  the 
skin. 

Skin  resistance  varies  witli  the  part  of  the 
body  involved,  the  moisture  content  and  the 
extent  to  which  the  skin  is  caUoused,  The  most 
external  resistance  you  can  expect  to  have  is 
1000  ohms,  most  likely  less  than  that,  A  good 
general  figure  for  internal  resistance  would  be 
aljout  300  ohms,  again  depending  on  the 
particular  path  taken  by  the  current.  Consider- 
ing, tlien,  that  die  series  circuit  formed  by  the 
bodv  includes  the  internal  resistance  and  the 
skin  resistance  on  both  ends  of  that  path,  we 
might  say  that  a  good  estimate  of  the  total  re- 
sistance the  body  could  possibly  ofier  would  be 
about    2300    ohms. 

If  you  have  one  hand  on  a  grounded  object 
when  operating  a  portable  power  tool  such 
as  a  drill  whose  frame  is  crossed  w  ith  the  wir- 
ing, the  bud>  would  oflFer  about  2300  ohms  as 
we  have  said.  At  the  moment  contact  is  made 
on  a  110  volt  circuit  at  60  cycles,  the  body  wdll 
pass  50  mils.  You  would  either  freeze  or  be 
knocked  out.  After  only  three  seconds  contact, 
blisters  would  start  forming  and  die  body  re- 
sistance drops  to  500  ohms.  The  cunent 
through  your  chest  would  be  now  raised  to 
220  mils,  more  than  enough  to  start  the  deadly 
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5  INCH   SPEAKER   &   WALL   BAFFLE        8ALE  $  3^99 

ASTATIC  333  CERAilJU  Mil  IIGPHOXE   <reg.  |10.53> 

SALE  I  3.99 

TIIINER    35iir     C'EKAMir     MICHOPHONE     (Paitiqus     mobll* 
Jiilke) SALE  $  5.99 

TfHXEfl    2MC    l>B.SK    HTAXD    MICROPHONE    ($23.50    !iat) 

SAf-R   510-99 

SLIM  CRYSTAL  MICROPHONE   fwlth  acceaBories) 

KAf.E  S  2.99 

TOKYO    ROSE    CRYSTAL    STIT^IO    MICROPHONE    vvitli 
MwitLii       , .  ,      _ ,    .      .      SALE  $  5.8a 

Pl'Sn    TO   TALK    !f?INOLE   BrTTON    CARBON    MIKE 

SALE  $  3.^9 

l.^HU  RP  CHOKE   fi>l-wound>    I^  MA  S  f or  99e 

4-TUANBISTOR      PP.      AI'DIO     AMPLIFIER     w/schrmaHc 

SALE  S  3.99 


SALE  ON    ULTRA  LOW- LOSS  FOAM 
COAXIAL   CABLE r  11  M 


50  ft.  of  RGSSU 

ONLY  $2,49 

5CJ  ft.  of  RQ8U 

ONLY  S4,95 


100  ft.  of  BGsau 

ONLY  $3.99 

100  fL  of  RG8U 

ONLY  $8.99 


1 


Tr.NEABLE     GENERATOR     SUPPBESBOK      >  Mo* lei     GN9) 

:^ALE  S   L99 

l^'VV    MOBir.K    NOISE    HCPPRESSOR    SIT    iUndol    SN-3) 

SALE  $  4.90 
(intludea  GNS»  feed-thrus,  other  suppressors  ^ 

RKMTNaTON-RAND      CDMPUTOR      CHASSIS      (used,      good 
tH^iuiK)  SALE  $   1.49 

(loads  of  reslstots,  dlodi'ii^  xformers,  etc  J 

102'ST.    STEEL    WHIP    ANTENNA    4-    twMb     nioiml    -|-    h^y 
iprlfiff  SALE  $  5.sa 

m    WATT    P.P.    OUTPtT*    TRANSFORMER     (matcht-s    «L6*a 
elcj      .    .._ SALE  S4.99 

2Q     MFD. — 400V.     ALUillNUM     CASE     CONDENSER      (Don- 

polar)      .      _ . . . ,  SALE        49e 

OUMITE    25'WATT     RHEOSTATS     (see     values     below) 

SALE  ea  69c 
(751)  ohm;  1000  ohm;  1500  ohm  values  available) 


SALE 

ON 

BRAND 

NEW   SPECIAL           1 

PURPOSE 

TUBES!  I  !                       1 

OA2 

9de 

aA5                                  SI.49 

0A3 

$1.19 

6CW4                                $Le9 

OA4 

$L49 

(S  for  $4.79) 

OB2 

99f! 

S66A       $i-99 

OB3 

$1.79 

2050                                $L79    . 

OC3 

99ti 

5651 $1.39 

0D3 

ddc 

5881    (rotobdpatr)        $5.39 

0L6   GC 

$Lfi9 

65D0    fmichdpalr)    .    $7.29 

MULTI-TAP    Tl'BE    TESTKR    XFORiMKItS 

6?    &     I2r    VIBRATOR    Xl^OUMKRS-  -9i-t      285 

2000     VOLT    PLATE     N  FORMERS     at      wu5A 

lllJv   Prl. — Sec    TO?  C.T.    at   IftO   Mil    Xfonner 

*>.3v   ut   5  Auip   Filttinent   X  former 

]2v    lit    5   Amp   Filament   N former 

11  Ov    A.C.    Relay— S.P,D,T.     (Model    RR-12) 

27, 5t    DC    RELAY— D.P,D.T,     (Model    IUI-13>     . 

24t    DC    BELAT—S. P.D.T.     (Model    RR-IOJ     ... 

3 -INCH  GE  PANEL  METER— 0-10   DX.    AMPS 

4  LVCH  PM  SPEAKEBS 

5  LVCH  PM  SPEAKERS 

Check  items  wanted*  Please  loelude  elietit  or  money  order  with 
esLth  order,  tncluiie  suffieient  postage,  bkc^ss  rafunded.  5D£ 
service  charpe  on  orders  under  S5.00.  30%  deposit  on  C.O.D/s. 
102''  whips  go  Railway  Express.  Send  for  latest  Grove  Catalog 
featuring  giant  values, 

GROVE   ELECTRONIC   SUPPLY 

COMPANY 


BALE 

63  c 

F    at     70 
SALE  $ 

MA 
1.49 

(shielded) 
SALE 

99  c 

SALE 

49c 

SALE  $ 

1.49 

SALE  $ 

L49 

SALE 

9de 

SALE 

39c 

SALE 

39c 

SALE  $ 

L49 

SALE 

79c 

SALE 

O^e 

4123  WEST  BELMONT  AVE. 
Phone  (Area  312)  2S3-6160 


CHICA60  41,  ILLINOIS 

(ZIP  60e41) 


NOVEMBER  1963 


99 


fibrillation  t-fleut  on  the  heart.  This  could  be 
fiital* 

Wet  shoes  present  an  even  greater  hazard 
due  to  increased  contact  area  and  moisture 
content  if  the  path  happens  to  be  from  hands 
to  feet. 

When  the  current  approaches  one  ampere 
the  contractions  of  the  mui^cles  in  the  body 
may  become  so  severe  as  to  tighten  e\ery 
muscle  in  the  bodv  and  mav  throw  the  victim 

it''  * 

hum  liis  deadly  position  in  contact  with  the 
\\ires.  However,  it  is  likely  that  the  damage  to 
the  heart  controUing  neiires  would  have  al- 
readv  been  done  and  deatli  would  still  result 
despite  the  fact  that  the  circuit  had  been 
broken. 

The  severity  of  the  damage  always  increases 
with  the  length  of  time  the  body  is  m  contact 


w itii  tlie  ciicuit*  This  is  due  to  the  blistering 
and  burning  effects  at  the  points  of  contact  as 
well  as  injurv'^  to  tlie  vital  organs  and  nerve 
centers  in  the  pathway.  The  higher  the  voltage, 
the  quicker  this  takes  place*  Blisters  form  in 
seven  seconds  at  50  volts  and  in  three  seconds 

at   110  volts. 

To  review:  the  factors  involved  in  tlie  danger 
of  electricity  to  the  body  are:  The  amount  of 
current,  the  pathway  this  current  follows  and 
the  length  of  time  of  the  contact.  The  impor- 
tant  thing  to  remember  is  safety.  Be  sure  there 
is  no  potential  shock  before  you  go  toward  a 
circuit  to  work  on  it.  Be  sure  the  house  cir- 
cuits are  safe.  Go  check  them  now.  Electricity 
can  be  a  useful  ser\ant— it  can  also  be  a  deadly 

enemy, 

.  .  .  WA2GCF 


slow  Scan  Vocoder  Transmission 


Everyone  with  a  reputation  in  the  scientific 
community,  however  small  it  may  be,  is  de- 
lighted to  see  his  work  used  by  others  as  tlie 
foundation  for  a  further  ac!\'ance  in  the  state 
of  tlie  art.  This  is  the  sort  of  tiling  which  leads 
to  prog]  ess  in  every  field  of  scientific  endeavor 
from  better  mousetraps  to  better  H-bombs. 

The  writer  was  quite  astonished  to  see  that 
his  work  on  bandwidth  conservation,  which 
was  pnbhshed  in  the  February'  and  March  is- 
sues of  QST,  had  been  used  by  Dr,  Costa  and 
Mr,  Rapp  as  the  basis  for  an  even  greater  ad- 
vance in  the  (juest  for  bandwidth  conser\^ation 
as  described  in  the  cohmnis  of  the  July  issue 
of  73  Magazine. 

The  use  of  the  Bell  Laboratories  Vocoder 
Transmission  System,  which  Rapp  cleverly  pur- 
loined from  tlie  archives  of  the  raostest  of  the 
mostest  in  Murray  Hill,  N*  J,,  has  imdoubtedly 
begun  to  generate  a  great  deal  of  interest  on 
the  part  of  amateur  sideband  operators,  who 
pursue  a  further  reduction  in  the  bandwidth 
required  for  voice  transmission  with  the  ardor 
of  a  Richard  Burton. 

Perliaps  it  was  the  lateness  of  the  hour  or 
merely  the  magnitude  of  Rapp*s  corporate 
planning  for  the  mass  production  of  gear  for 
military  and  amateur  Vocoder  System  Trans- 
mission (VST).  But  to  have  both  of  these 
erudite  gentlemen  miss  the  opportunity  to 
present  what  appears  to  be  the  ultimate  system 
for  bandwidth  conservation,  simply  astounded 
me. 


Dono  Griffin   W2A0E 

The  kev  ma\^  be  found  in  the  tlurd  from  the 
last  paragraph  of  Dr.  Costa*s  story,  I  quote, 
"Could  it  be  that  the  information  rate  is  the 
fundamental  quality  and  not  the  bandwidth?" 
\Vliy  didn't  you  answer  your  own  question, 
gentlemen?  This  is  it! 

If  you  had  done  so,  I  would  have  been 
denied  the  honor  and  prestige  of  presenting  to 
a  waiting  world,  **The  Slow  Scan  Vocoder 
Transmission  System/'  or  SSVTS  for  short.  It 
is  unfortunate  that  this  s>stem  will  destroy 
Rapp's  dreams  of  empire  before  diey  get  fur- 
ther than  the  initial  planning  stage.  But  the 
SSVTS  concept  will  only  require  a  bandvtidth 
of  30  cycles  in  place  of  the  picayune  reduction 
from  3000  cycles  to  300  cycles  as  proposed 
by  Rapp. 

We  must  admit  that  the  "ex"  sidebanders 
using  this  new  system  must  start  with  the  VST 
system  proposed  by  Rapp.  But  this  system 
cannot  be  put  on  the  air  because  of  the  ex- 
cessive bandwdth  of  300  cycles  for  voice 
transmission  which  it  requires* 

One  must  slow  down  the  rate  of  information 
transmission  to  conform  to  tlie  new  30  cycle 
limit  for  narrow  band  tone  transmission,  w^hich 
the  FCC  wiU  undoubtedly  require  when  the 
SSVTS  system  emerges  from  the  protot>T^e 
model  stage.  This  is  the  key  point  which 
Messrs*  Costa  and  Rapp  missed. 

Unfortunately,  the  means  to  accomplish  this 
are  not  patentable.  They  are  well  known  even 
to  the  lowly  hi-fi  fan.  Instead  of  modulating 
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LY  5-2275 


2  amp 

20 

amp 

3 

600   PIV         2/1.00 

50   1 

PIV 

1.00 

50   PIV 

800                         /75 

100 

1.25 

100 

1.000                    1,50 

150 

1.40 

200 

20O 

1M 

300 

300 

1,75 

400 
500 

30  amp 


.,  Jr. 

^rial 

LYNN,   MASS. 

p 

35  amp 

1 .20 

25    PIV                   .90 

1.40 

50                         1.30 

1.60 

100                      1.50 

GENERAL  PURPOSE  POWER  TRANSISTORS 

2N155  PNP 
2N255  PNP 
2N1334   NPN 

Your  choice  of  above  3  for  $1.00 
LAMBDA  REGULATED  POWER  SUPPLIES 

a-881M  $65,00 


85  Watt  Power  Transistor  40  MC 

NPN,  Exint  for  transmitters. 
#2M897        $1.00  each 


Osc. 


32-M 
35 

70.00 
70.00 

PRINTED    CIRCUIT    BOARD,    FIBRE 
COPPER  2  SIDES    12x14 

GLASS    UMINATE. 

60c  ea. 

GE  PYRANOL  CAPACITORS. 

DC  RATINGS 

7     mfti     1,000  volt 

1.D0 

4     mfd     1,500  volt 

1.00 

S     mfd     1,500  volt 

1.10 

2     mfd    2,000  volt 

1.10 

3     mfd    2,000  volt 

1.25 

1.5  mfd    2,500  volt 

1.10 

3      mfd     2,500  volt 

1.50 

SIGMA  type  4F  SENSITIVE  REUY  $1J0 

5KVDC  OUTPUT  REGULATED  POWER  SUPPLY 

115  volt  SO  cycle  tnpyt    $25.00 

Good  for  up  to  5  ma  current. 

DC  POWER  SUPPLY  KIT  4  amps  642-24-28  volts  DC 
output.  Includes  transformer,  capacitor,  choke,  full 
wave  silicon  bridge  mounted  on  copper  heat  sink. 

$12.00 
HEAT  SINK,  ALUMINUM^  DOUBLE  FIN.  With  150  watt 
transistor  2N277 

L5x4.a    inches    $1.50  3.5x4.8    inches    $2.50 


the  ti'ansraitter  directly,  the  voice  actuated 
^^ocoder  output  is  recorded  on  tape  at  the  rate 
of  17.75  inches  per  second.  By  means  of  an- 
other liead  and  motor  drive,  tlie  X'^ocoder  will 
modulate  the  transmitter  at  the  tape  speed  of 
1.775  inches  per  second.  At  the  receiver,  the 
process  is  reversed.  After  the  incoming  signal 
has  been  recorded  at  1.775  ips,  it  will  be  fed 
into  the  receiving  Vocoder  at  the  rate  of  17.75 
ips.  Presto,  out  comes  the  voice  at  the  other 
end  of  the  radio  link. 

The  100  to  1  reduction  in  voice  transmis- 
sion bandwidth  which  the  Griffin  SSVTS  sys- 
tem provides,  makes  Rapp*s  10  to  1  reduction 
in  bandwidth  appear  ridiculous  by  compari- 
son. Inasmuch  as  an  SSVTS  QSO  will  take 
ten  times  as  long  to  complete  as  it  does  today, 
brevity  will  become  the  watchword  of  every^ 
SS\TS  operator. 

Dr.  Shamion's  work  on  the  redundancy  in 
speech  clearly  indicates  that  SS\TS  operators 
will  undoubtedly  become  masters  of  mono- 
syllabic conversation.  Conversely,  the  verbose 
types,  so  prevalent  on  AM,  will  never  know 
the  joys  of  SSXTS  communication.  One  of 
their  typical  short  QSO's  would  last  longer 
than  a  chess  game  via  mail  between  Keokuk, 
Iowa  and  Kazahkstan^  Siberia. 
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original   unabridged    mtsnuids    with    serpice   mjo   and 
schsmatics.    Prices    include  postal    charges 


ALR-5    ., 

.57.50 

ARN-7    . 

8.50 

TT-F,    8 

9.00 

APA*6    .. 

.  .   7.50 

ARN-8        . 

5.00 

Mod.    t4 

APA-IO 

..    6.30 

ARN-r2    .  . 

5.50 

TTY 

d.oo 

APA-II     . 

..    7.50 

ARN-18 

.    6.50 

ec-ioeoA 

6.50 

APA-16    . 

..    7.50 

ARN-L4p 

CV-62       .. 

,    6.50 

A  PA- 17a 

.  .    8.50 

I4«         ,, 

10.00 

CV-172 

.    6.50 

APA-38    . 

.  .   7.50 

ARN.|4a 

1 0.00 

FGC-I 

6.50 

APA*ai   . 

,,    7.50 

ARN-14b. 

ATKARK 

APG  30    . 

.J  5.00 

d    

10.00 

TV     .... 

.12.00 

APN-J    ,. 

..   5  00 

ARN.2I    ,. 

ro.oo 

PRC-6    ... 

.   5.00 

APN-9    .. 

. .    8.00 

ARR-2    ... 

.    8.50 

PRC-J7    ,. 

.   4.00 

APN*I|    . 

. .   8.50 

ARR-5 

7,50 

TG-7a.  b 

6.50 

APQ-2«    , 

, .  7.S0 

ARR-7 

7.50 

LM-2 

7.50 

APR! 

.   7.50 

ARR-15 

f  0.00 

LM-7       .    . 

.    7.50 

APR-2    .. 

-  .   7.50 

ARR-I6EI 

.   6.50 

LM-13    ... 

.   7.50 

APR-4    .. 

, .   7.50 

ARR.26    ^ 

.   6,50 

LM-14    ... 

.   7.50 

APB-r2    . 

..12.00 

ART- 13    .. 

.10.00 

LM-J8 

.   7.50 

APS-2    .. 

. .  1 5.00 

ART-26 

8.00 

60-9         .. 

.   7,00 

APS-3     ,. 

.15,00 

ART.28 

7.00 

OU-I    .... 

.    5.00 

APS  4 

15.00 

ATO 

7.50 

DZ-t 

5,00 

APS-42b 

.30.00 

RAX-f 

1-177 

4.00 

APX-6    .. 

..   8.50 

MN-26C 

TS-323      .. 

.   6,50 

APX<6ll 

..   8.50 

LP-5 

TS-297      .. 

.   3.00 

APX-?    . 

.   8,50 

LAF-2 

TG-34  keyer  2.00 

ARB      ,.. 

..   7.50 

BG-I306 

$7,50 

TS-352      . . 

.    5.00 

ARC-I     .. 

..   8.50 

Bc-eii    . 

.    5.50 

USM-24e 

.   9.00 

ARC-U    , 

..   7,50 

BC-610     .. 

J0,00 

TS-239 

t2.00 

ARC-2    .. 

.   8,50 

BC-771      .. 

.    7,50 

TS-67 

8.50 

ARC5     LF    t.W 

BG-346  speeHy 

TS-174      , 

6,50 

ARC<5 

letter 

7.50 

TS-175      .. 

.   6,50 

VHF      ,. 

,,    8.50 

SCR-274N 

8.50 

5(J3     

J  0.00 

ARC-12    .. 

..  B.50 

BC-733     .. 

.   6.50 

R-385    .,,. 

. ro,oo 

AnC'27    .- 

.  8.50 

BC-603, 

R-300    .... 

.10,00 

ARC-2a    .. 

..  6.50 

604    .... 

.  5.00 

R.392      .    . 

,  \  0.00 

ARC-44    . 

..    8.50 

BC-620     .. 

.    5.00 

uec-4  ,,. 

.   6.00 

ARN-5   ... 

. .    7,50 

BC-779     .. 

7.50 

ec-312, 

ARM-6      ,. 

. .   8.50 

^   »  ^  Mif  ^           .^-M* 

TT-5,    6     . 

.   6.50 

5.00 

in  Slock f  W€  may  bav9  tbe  one  you  need.** 
WE  BUY  TOO- — send  us  your  Hsis  of  excess  ptthlicaiiom. 

PROPAGATION  PRODUCTS  COMPANY 

P.   O.   BOX  242,  Jacksonville    I,  Fla. 
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BUYERS 


GUIDE 


CORRECTIONS 

Considering  the  number  of  possibilities  for 
errors  we  didn't  do  too  badly,  Hallicr afters 
reported  a  rash  of  orders  for  their  $2650  FPM- 
200  which  we  put  in  for  $26*50.  1  believe  the 
price  on  the  200  is  back  down  to  $1995  now, 
in  case  the  high  price  was  holding  you  back. 

World  Radio  got  a  shock  when  we  rated 
their  Galaxv  300  at  onlv  200  w^atts  PEP.  Since 
they  went  to  an  awfid  lot  of  trouble  to  have  the 
rig  develop  300  \\  atts  I  can  see  their  point.  The 
Galaxy  300,  for  clarification,  is  a  $300  sideband 
transceiver  for  80-40-20  meters  which  nms 
300  watts  PEP  or  SSB*  The  ac  power  supply 
with  clock  is  $119,95,  less  clock  $99.95,  and 
the  acc^sory  VOX  $24,95. 

Hunter  pointed  out  that  their  Bandit  2000A 
linear  only  r^uired  100  watts  of  drive,  not  160 
as  reported, 

Redliiie  noted  that  we  mLxed  up  the  ty^e 
on  their  ad.  Nothing  personal. 


KdHYY 
WA6HYU 


RlednoHdcS,  6a. 


COLLINS,  HAMMARLUND,  MOSLEY, 
SWANp  SIDEBAND  ENGINEERING, 
NATIONAL,  GONSIT 


2T63A  FULTON  AVE^SACRAMENTQCAL 


U£<r    LORAN    hAASTER  TIMCR,  3GSd  lbs.   LIKE 
TS  452/U    fm    MkroToker   &    Scope.    5*108   mc 
TSS62/ASG10   rojuro!   Unit.   24   m\U  w/fubles 
IDSd'APAJI    Indicator   for    APRl    A   AFB4 

TSfl2/AP   Amplifier  Allgnfnent  Unit,  §0  cy    

TS59/APNI    Test    ^00-4000    ft   AFNI   range    ... 
TS239A    General    Purpose    %m\m,     Il5V,    60    cy 
IS  1 5^0  Slg  Q«n  2700-3400  mc  compl  w/book 
IS  1 2   StamJinE   Whvc   Ind  9305-9445   llOV  60   oy 
TSI02/AP    tUililiniLor    w/llOV    60    cy    aupply    .. 
F-20/UPR  Wjiveiiu^twr,  Rtub  Tyji*,  SOO-SiOft  mc    . 
ATI4I/ARC27    225-440ini:    ANT,     Callbratad     .. 
I05SM   Lairole  Frijii  Bleier  375-786  mc  w/Mod 


NE%V  640.00 
EX  75.00 

NEW   12.50 
-FAIH    1G.50 

. .  EX  u.m 

NEW  75.00 

.   EX  18.50 

GOOD  9,25 

.   KKW  S-fiO 

,.NEW  4.TB 

GOOD  t«.50 

ARN6  100-17S(J  kc  4-Band  Super,  w/28V  on  Plnte  GD  28.50 
ARN7  100-1750  kc  Pttwei^28TDC  &  115V.  400  cy  FAIR  14.50 
ARNa  7-  nil.  Adjustable  w/7  TtibM.  Relay  S8Y  FAIli  2.50 
APNI    .\  r    420   mc  w/Tul>efi.    Dy.    Wobulator    .      FAIII  rS5 

APXl    w/2fi   Tubee   and   a   warehouse   of    parts  FA  HI  525 

TUNING    UNIT    for    APXl    w/3    Tubes  ..      ...    EX  1.00 

R4  ARfia  n  Tiiba  Superhei  ConrarU  to  22D  mc  . ,  EX  3,50 
RT5d/ARCr2    :*25-350    tnc   W/42   Tab«f«    2C39A   Ftnal    EX  29.75 


C45   CONTROL    BOX   fof   ARClt   and   ABCl 
RT5/APS4     w/70     Tubes,     Mairneiroo^     Klystnmfi 
C4/ARN7    CotJlr,    Bm    w/Siir   Strenttb    Meter    . . 

RM52    '*Ma<:y    Fone    Patch"    . 

RM53    R^motn   Control   w/CordE,    Plum,   Relay    .. 
RADIOPHONE   Transfer   Panel    w/Pateh   Cords    . 

ID  14;  APNI    w/1    ma   Meter,    270  degrets    

C57/A  PX2    C^introl    Boi , , , . . 

CBY620O7    Jum^tlon    Box    w/Kilay     .    ,    

IC/VRW7    Wire    Ueeorder.    28T,    TO    WftttP     

FILTERAL-2,    SpniEue.    130VAC   at    lOA   NEW   LOO    ea    2/1.75 

Bame  Stock  Niiiii1>fir  hut  made  by  PotUr  Co NEW  2/1*55 

RI22/ARN12   75mc   fixed   w/»   lubea   4k   xtal    ......         EX  3.75 


GOOD  1.00 

N^:W  S2.00 

NEW  S.25 

NEW  1.25 

NEW  2/00 

GOOD  4.75 

XEW  LOO 

GOOD  1.00 

GOOD    1.00 

FAIK   5.25 


*  Li.   nATiJ£r4  Misi!fsipf»r 

Shipment;   FOB   Bay   Saint   Ldull.    Termi:    Nat^   C«tli. 


When  SSVTS  coninuuiication  is  employed 
by  thousands  of  displaced  SSB  operators^  an- 
other not  so  obvious  revolution  in  communica- 
tion practice  will  be  in  order.  Inasmuch  as 
SSVTS  voice  communication  only  requires  a 
30  cycle  bandwidth,  for  the  first  time  in  his- 
tory the  SSVTS  fone  men  can  gripe  at  the 
excessive  bandwidth  used  by  CW  men  when 
they  send  at  40  words  a  minute  or  more. 

Fortunately,  there  are  two  solutions  to  this 
pr[)l)Iem.  The  high  speed  CW  men  and  the 
RTTY  gang  can  also  use  SSVTS  techniques* 
The  second,  less  expensive  solution  which  the 
high  speed  CW  gang  can  employ,  is  to  shift 
to  single  side  band  CW  transmission.  thereb>* 
cutting  the  required  bandwidth  to  5055  of  that 
which  they  need  today. 

It  will  take  considerable  time  for  an  ap- 
preciable number  of  SSB,  RTTY  and  CW 
operators  to  convert  to  the  new  SSVTS  mode 
of  communication.  It  is  difficult  to  visualize 
all  of  the  effects  that  the  adoption  of  thi.s 
revolutionary  technique  will  create. 

Is  tliis  the  ultimate  scheme  for  bandwidth 
reduction?  We  are  inclined  to  think  so  unless 
Messrs,  Costa  and  Rapp  can  come  up  with  a 
method  to  modulate  an  A0  carrier,  using  men- 
tal telepathy. 

All  face tiousii ess  aside,  as  a  group,  the  aina- 
teuj*  b()cl\^  will  undotibtedlv  be  forced  to  come 

dr  -V' 

to  grips  with  many  new  problems  when  thou- 
sands of  displaced  sidebanders  sliift  to  the 
SSVTS  mode. 

For  example,  our  population  increase  can- 
not possibly  keep  up  with  the  amount  of  empty 
space  in  our  bands  which  will  become  avail- 
able when  the  use  of  SS\TS  becomes  wide- 
spread. Unless  these  vacant  holes  in  our  ama- 
teur bands  are  ct>mpletely  filled  up  with  spec- 
trum wasting  AM  QRM,  these  channels  ma> 
be  taken  over  by  the  commercial  interests. 

But  wait,  fellow  amateurs,  I  don't  intend  to 
permit  Messrs.  Costa  and  Rapp  to  "tat"  me 
again  after  producing  such  a  magnificent  ''tit'* 
as  the  Slow  Scan  Vocoder  Svstem  Transmis- 
sion  concept.  I  also  lay  claim  to  the  use  of  re* 
stricted  licensed  technicians  using  wideband 
pulse  position  modulation  on  20,  40  and  75 
meter  fone  to  fill  up  the  holes  whidi  SS\TS 
will  create.  Lastly,  in  a  justifiable  attempt  to 
out  Costa  Dr.  Costa^  if  t%vo  sidebands  are  bet- 
ter tlian  one^  why  not  4,  6  or  8  sidebands?  AH 
you  need  to  do  is  to  put  AM  suhcarriers  on  an 
AM  suppressed  carrier  system  at  10  kc  inter- 
vals from  3800  to  4000  kc.  I  am  now  one  tat 
and  one  tit  ahead;  gentlemen,  it  is  your  tuni 
to  tat. 

,  .  ,  W2AOE 
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Wliut  sort  of  equipment  do  you  want  in 
emergencies?  Do  you  want  home  made  gear 
tliat  only  the  builder  knows  how  to  hook  up  or 
tune?  Gear  that  might  go  pffft  at  the  wrong 
time  and  need  its  daddy  to  get  it  back  on  the 
air  again?  Or  do  you  want  commercial  gear 
that  everyone  knows  how  to  use  .  •  ,  stuff 
that  is  designed  to  withstand  the  mishandling 
of  idiots  and  still  put  out  good  signals  Our 
Appliance  Operator  wins  hands  down  here. 

Part  (b)  has  to  do  with  the  amateur  con- 
tributing to  the  advancement  of  the  art.  Our 
AO  contributes  here  too,  but  only  indirectly. 
The  size  of  tlie  ham  market  today  makes  it 
possible  for  amateurs  to  design  products  for 
sale  to  amateurs  and  this  has  greatly  stimulated 
amateur  advancement  of  the  art.  Immediately 
comes  to  mind  such  achievements  as  the 
600L,  the  lOOV,  and  the  many  sideband  trans- 
ceivers we  have  today. 

Part   (d)   "Expansion  of  the  existing  reser- 
voir   within    the    amateur    service    of    trained 
operators,  technicians  and  electronic  experts." 
Here  we  see  that  the  FCC  has  ^tabhshed  our 
AO  as  one  of  the  three  types  of  amateurs  that 
are  considered   important.   And   they   are  im- 
portant. In  time  of  emergency  we  need  fellows 
who  know  how  to  use  radio  equipment  and 
know  how  to  communicate.   You   often  don*t 
have  the  time  to  teach  a  non-ham  how  to  go 
about  comniimicating*   Even  in  war  time  our 
AO   is  way   ahead   of   non-ham,    I   recall   the 
early  days  of  WWII  when  the  great  percentage 
of  the  licensed  amateurs  went  into  tlie  armed 
senice^.    They   didn't   know    any    more    than 
hams    today,    but    they    were    able    to    leam 
quickly   enough  in   the  armed  forces   schools. 
They  had  a  considerable  advantage  over  other 
fellows  in  til  at  tliey  liked  radio,  even  if  they 
didn't  know  much  about  it.  ,  .  .  I  remember, 
I  was  one  of  them. 

Do  you  still  sneer  at  the  Appliance  Operator 
as  a  nogoodnick?  It's  true,  our  AO  could  be 
worth  a  lot  more  to  the  araatem-  service  if  he 
were  not  only  a  trained  operator,  but  also  a 
technician  or  electronics  expect.  He  would 
pro!)ably  get  even  more  enjoyment  out  of 
amateur  radio  too.  Contests  are  fun  and  they 
develop  one's  operating  abilit>^  to  a  high  state 
of  perfection,  but  I  feel  sorry  for  the  ham  who 
has  not  lived  through  the  experience  of  build- 
ing a  piece  of  equipment  and  getting  it  going. 

Vm  not  out  of  ammimition  yet.  Part  (e) 
says,  "Continuation  and  extension  of  the  ama- 
teur*s  unique  ability  to  enhance  international 

(Turn  to  page  1  04 1 


MOTOROU  3Q-D  TYPE  FM  BASE  STATION 

90- 4D  M«.  Trans mrtter-Ricefver  50  W.  output.  Housed  In  beauiirui 
5^  ft,  metal  cabinet  with  ^  meters  and  built-in  speaker.  Pqw«t 
input  110  VAC,  €0  CFC  Desk  eonsote  remote  amplifier.  This  l!;  • 
superb   unit   In   excellent   coml.    Orest   huyf  .-..      $I4S,50 


RAX    REC:  Unit  No.   1.   2on  Kc.-15O0  Kc.   Ltke  new.   ONT.Y  $24,95 


ART-i3   OR   ARC>3 

AN   ARC'3    MATNTENAMCE     MANUAL,    L^le    editfon 


$d.9S 


2.1-3  Mc,    New 
3-4    Mc.    ExeoL 


COMMAND  TRANSMITTERS 

SG.50         4-5.3  MC.    New 
6,9S        5,3-T   Mc,    (Less   tubes)   Good 


I5J5 
2.95 


TRANSISTOR  TAPE  RECORDERS 

So  Idw  in  price^-so  hi  oh  in  value  I  Itnporterfl'  close-out  t  These  untti 
record,  play  back*  and  erase.  Built-in  B[ieaker«  single  ipeed,  Toluma 
control,   etc,    Comp.    with   mike*    batteries    and   case,    lleg,    .   $29.95. 

Like   new    &   eiceL    cond,    , . , ,_,.._ .,.,..,.  S9.95 

SAME   AS  ^BDTE.   but  less  caifl   snd  mlln.    Ai  ii:    ...,         SB. 93^ 

TRANSMiniNG  TUBE  SPECIALS! 
All  new,  unused  —  guaranteed! 


4-65A 

4- 125 A 
4-40i)A 
8ft7W/59:^3 


1  9.95 

4CX250B 

19.95 

811     .... 

24.35 

g]3 

1.95 

832     

22.50 

$  3.95 

9.95 

4.95 


COLLINS  ARM  3  RADIO  TRANSMITTER 

2-1 S  Me.    10€  W.  output.   This  It  the  famous  onil  Excellent  condi- 
tion.   A   terrific  buy  at  enly ... $49,95 

GOOD    COXBITION     ...,,. ,$39.95 


HEADSET  &  MIKE  BARGAINS 


HS-23  HEADSET:  4,(100  ohms.  N«w  ... 
HS*33  HEADSET:  &00  ohms.  Brand  now 
T-I7D  CARBON  MICROPHONE:  Brand 
RS-33  CARBON  MIKE:  With  coll  cord 
new   and    biirgatn    buy        ...... 


new 
and 


PL-08   FlujE. 


i    >■    «    4^    -• 


$  4.95 
$  5.95 
S  9.95 
Brfind 
$  9.95 


COLUMBIA  SPECIALS 

K AMU AR LUND    3P-00Q   RADIO   RECEIVER:   Excol.    Checked  mu 
Guar.  . .  $399.50 

TEKTRONIX    511     OSCILLISCOPE :    Excel,    cond.    Chocked    out. 
Guar. 1195.00 

TEKTRONIX    5I3D    OSCILLOSCOPE:    Excel,     rand.     Checked    out. 
Guar.  .  $295.00 

MEASUREMENTS   CORP.    MODEL   80  SI6,   GENERATOR:  Excel. 
Checked  ouu   Ctiaranieed,    A   Celumhia   8peclaL    Only  $299.55 

I-20SD    FM    SIG.    GENERATOR:   1.5-4.5  Mc,    and   19-45   Mc.    New 
eond.   Checked  out.  Guaranteed.   Itei^.   $150.00.  Only    $S9,50 

PP-fl23    GRC-32    GROUND    AC    POWER    SUPPLY    FOR    ARC-27: 
110  Y.  60  eye*  Less  case,  EweL  cond.  Checked  out.  Guar.       $89-50 

POLARAD     MODEL    TSA    SPECTRUM    ANALYZER:   Less    tuners. 
ExceL    cond.    Checlctd   out.    Guaranteed  $495.00 

TS*382D/U     AUDIO    OSCILLATOR:    20-200.000    eye.    Excel. 
Guar.  . , $295.tMI 

TS-403/U     SIGNAL    GENERATOR:    This    la    military    Torsion    of 
H.P,    616A.    1800-4000   Mc.    Excel.    Checked   out.   Guar.  $595.00 

PRS-3    LINE    DETECTOR:   Thb    is    the    hot    1953    modeL 

Bscel.  .  .  $39.95 

SCR-625C    MINE    DETECTOR:  World   War   II   ModeL    New.    FOB 
LOH   Angeles   or   New   York   CUy,    N.    Y,  .  $39.95 

SCR-522   2- METER    TRANSCEIVER:    ExcoL    cond.    Onlj  $19.95 

TS-l7S/tl    FREQUENCY    METER:    815-1000   Mc,    Ex,    Cond.  St 35.00 

TS-4I9/U  SIGNAL  GENERATOR:  900^2100  Mc.  Ex.  Cond.  475.00 

R-237/VRC-Z    FM    REC;   0   V.B.C.    30-40  Mc.    Ex.   Cond  24.95 

T-193/VRC-2   FM    XMTR:  6  V.D.C.   30-40  Mc,   Ex.   Cond.  19.95 

LM    FREQUENCY    METER:   125  Kc.-20  Mc.    Ex.   Cond,  49.95 

LM    FREQUENCY    METER:   llOV  AC  I'wr  SupEily,  Ex,  Cond,      19.95 

TS-34  AP    OSCILLOSCOPE:    Wide   Band.    Ex.    Cond.  49.95 

AN/USM-50B    OSCILLOSCOPE:    Wide    Band.    New  495.00 

AN/USM-24   OSCILLOSCOPE:  Wide  Band.    Ex,    Cond.  295.00 

H.P.   205- AG    AUDIO    SIGNAL   GENERATOR;   Ex.    Cond.    .  195.00 


COtUMBIA 


ELECTRONICS 


4365    WEST    PICO    BLVQ,   LOS  flNr:|i£S  15.  CAllf. 
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good  will/'  Ha!  Sure,  otir  electronic  experts 
can  bring  us  good  will  il  they  will  get  on  the 
£iir  and  talk  to  some  DX  stations.  So  can  the 
technicians.  But  our  Appliance  Operators  are 
on  tliere  day  in  and  day  out  working  eveiy 
DX  station  they  can  pull  tlirough  and  doing 
a  rather  thorough  job  of  international  good 
will.  Some  of  em  are  lousing  tilings  up,  too. 

In  reviewing  the  Basis  and  Purpose,  as  set 
forth  by  tlie  FCC,  it  seems  to  me  that  our 
rules  are  quite  explicit  in  their  establishment 
of  the  worth  of  tlie  so-called  Appliance  Opera- 
tor. 

DXpeditions 

The  main  complaint  I  hav^e  with  DXpedi- 
tions is  tliat  Tm  not  on  'em.  Back  in  1957  six 
of  us  went  down  to  Navassa  Island,  stnii!;;4ed 
some  thousands  of  pounds  of  equipment  up 
the  lousy  cliffs,  operated  around  the  clock  for 
four  days  and  probably  enjoyed  it  more  than 
anytliing  else  any  of  us  have  ever  done. 

Gus  makes  me  sick.  Gus  is  ruining  all  of 
the  choice  DX  spots*  He  is  going  ever\^vhere 
and  working  thousands  of  stations.  He  is  even 


up  in  Nepal!  It  is  awful  New  Hampshire  is 
very  nice^  but  I  sure  wisli  I  could  be  DXing 
from  some  spot  like  Nepal.  Now  there  is  no 
point  in  it,  I  figured  that  in  another  year  or 
t^vo  73  might  be  doing  well  enough  to  start 
putting  on  little  DXpeditions,  By  the  time  we 
have  a  few  hundred  dollars  saved  up  there 
won't  be  anything  larger  than  a  rock  sticking 
out  of  the  ocean  in  Antarctica  that  hasn't  been 
worked  bv  evervone. 

The  Hammarlund  DXpedition  of  the  Month 
program  is  eating  away  at  the  rare  spots  some- 
thing fierce.  The  DX  fraternity  is  fortunate  to 
have  a  DX  nut  running  Hammarlund,  That's 
a  pretty  clever  way  of  getting  some  new  ones, 
eh?  Stii  Meyer  W2GHK  is  to  be  congratulated 
for  resisting  the  temptation  to  over-commer- 
ciaUze  on  these  DXpeditions.  , 

Say,  if  any  of  you  liook  up  with  any  of  the 
many  DXpeditions,  why  not  put  the  pressure 
on  them  to  write  about  some  of  tlicii^  mishaps 
and  adventures  and  send  them  in  to  73  so  we 
cBii  all  enjoy  them.  No  matter  how  you  feel 
about  Dannv,  voull  have  to  admit  that  his 
stories  that  1  published  in  CQ  a  few  years 
back  were   darned    exciting.  Wayne 


(Match  from  poge  25) 

Gym  classes  are  a  good  idea— especially  ex- 
ercises on  the  parallel  bars  and  trape/e  lines. 
Not  many  hams  can  afford  automatic  push 
button  collapsible  towers  for  their  antennas. 
But  a  surprising  number  can  afford  Xyls— the 
tree  climbing  kind,  who  can  go  up  a  ladder  or 
tower  at  a  moment's  notice,  without  any 
qualms  over  di2:ziness  and  the  height  factor. 

Lucky  for  you  if  you  have  been  through  tlie 
ropes  in  your  Brownie  and  Girl  Scout  stages. 
Better  just  brush  up  on  all  those  knots  you 
have  learned  and  never  found  any  use  for,  as 
yet.  You  will  be  using  them  quite  unexpected- 
ly every  time  antenna  changes  are  made. 
Sparks  {of  temper)  wiJl  fly  if  your  clove  hitch 
tangles  into  a  granny,  and  down  comes  what 
was  designed  to  be  the  best  antenna  yetl 

"Be  Prepared '  was  once  your  motto— well 
carry  it  across  the  border  into  your  next  state 
(married,  that  is)-  Always  *l>e  prepared"  for 
your  OM  disiTipting  the  ordinary  household* 
Funny  (?)  how  he  will  decide  that  hole  has 
to  be  drilled  through  die  plaster,  or  a  major 
rebuilding  job  has  to  be  done  right  on  tlie 
Uving  room  rug,  just  after  you  have  finished 
the  weekly  vacuuming,  Walls^  floors,  and  ceil- 
ings present  a  challenge  to  the  ham  experimen- 
ter, and  eventually  might  resemble  a  wood- 
pecker's habitat.  Any  building,  or  your  favor- 


ite tree  ma\   have  to  come  down  if  it  stands 
in  the  way  of  progress  in  radio  propogation. 

Diplomacy  should  be  practised  until  it  be- 
comes second  nature  to  you.  When  the  local 
tv  repaimian  fiendishly  points  out  yoiu'  OM's 
antenna  fai*m  to  your  neighbour,  as  the  logical 
cause  of  all  your  neighbour's  tv  troubles;  and 
the  hitherto  friendly  couple  living  next  door, 
suddenly  descend  upon  you,  transfixed  from 
their  Dr.  jekyW  to  Mr.  Hyde  state— remember, 
taking  \our  shoe  off  and  banging  it  on  the 
desk,  will  get  \^ou  nowhere,  In\ite  your  irate 
visitors  in^  extoll  the  fascination  of  hamming, 
let  them  twirl  the  magic  knobs,  and  bring  in 
the  exotic  dx.  If  you  can  only  convert  them  to 
the  hobby,  your  OM  might  get  permission  to 
extend  his  antennas  into  the  next  yard,  and  try 
for  that  40  meter  beam  he  has  imen  dreaming 

about. 

And  contests!  All  ham  activity  tends  to 
peak  up  in  the  weeks  preceding  the  OM's 
favorite  contests.  And  there  is  a  contest  just 
about  ever\'  weekend.  By  zero  hour  when  the 
contest  starts,  he  will  be  absolute! v  confident 
that  he  is  going  to  win.  Since  there  are  proba- 
bly 10,000  or  more  amateurs  in  this  contest, 
and  only  1  winner,  be  prepared  to  face  his 
frustratiOMS  a  little  later*  It*s  an  unbroken  rule, 
that  1  hour  after  a  contest  has  started,  Mur- 
phy*s  Law,  and  IPIO  will  have  taken  command 
of  the  ham  shack.   If  vou  have  not  nm  into 
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FALL  SPECIALS  FROM  SPACE 


eC-221    Froq,   Mtr   125kc  to  20mc/$ 
TS-174/U  Freq.  Mtr  20TnG  to  250mc/s 
TS-323/UR  Fref.  Mtr  20mt  to  4S0mc/5 
T$-175A/U  Freq.   Mtr  8&mc  to   lOOOmc/s 
AN-URM-79    Freq.    mtr.    125kC'20fnc    brand 
AN/URM-25D  Sig,   Gen.   lOkc  to  50mc 
TS*588A/U  3ig.  Gen.  5kc  to  50mc/s 
T3-418/U  Sig,  Gen.  400mc  to  Ikmc 
TS^419/U   8ig,  Gen,  90Clmc   to  2100nfic/s 
TS-155C/LI    Sig.   Gen.   2700mc   to  3400mc/s 
Ferris  Mod   18c    Microvoiter   5  to   175mc/s 
Gen,  Radio  1208B  65mc  to  500mc/s 
FXR-W4iOA    Wavemeter 


$70.00 

$1S0,M 

.    .     $195.00 

$i35.tO 

new    .   $950,00 

-        .  .   $395.00 

$390.00 

$325.00 

$475.00 

, .     $135.00 

$140.00 
$100.00 


Baflentine  300  VTVM 
Hewlett  Packard  400C  VTVM 
Hewiett   Packard  430B   Power   Mtr 

Hewiett  Packard  5Z6B  Plug-in    . 

Hewlett  Packard  525A  Piogin    

Hewfett   Packard   526C    Plug-in    ,  .      ....... 

Hewiett  Packard   200c  Audio  Generator   

rS-382D/U  Audio  Gen.   20cp«  to  200kc    .  . 

TS-2680/U  Ext  a  I  Rectifier  Test  Set 

SJmptOA    260   VOM    .,.,,. 

TS-375A/U    VTVM 

Simpson  303  VTVM 

Fektronix   105   Sq.   Wave   Gen 

tektronrx  "CA"  Plug-in  Head   . .  .  , .        

Dufnont  304AR   Scopes    

Dumont   256D   Scopes    .        ,  .  . 

Oumont    324    Scopes    . 

EE-8  Field  Phone — Irke  New  Complete  12.00 
M79/ART-26  HAM  TV  Transm.  w/Ali  Tubes 
SpertI  Vacuum  Switch  for  Art- 13  Etc   .    , . 
General   Radio  200B  Variac  New 
iOO  ft,  Rg  llA/U  Coax  w/PL-259  Ea.  End  New 
3ph  Trans itron  Stack  Rectifiers  SOv  PiV  per 

I  ^  ^   W  •■■•■■-r  -■■'■■■rTiT-iaa-rir-Bi<riBVB-i---T 

255A  Po!ar  Relays  ...    , ,  , 

Sockets  for  Above  ReJay  .  _  , 


$99,00 

$115.00 

..$120.00 

,   $110.00 

.  ,  .    $130.00 
$125.00 

$75.00 

?295.00 

$17-50 

,.     $25.00 

....   $65.00 

.  . . . .    $55.00 

.  .  .  .    $190.00 

.  .  .  .    $140.00 

.  ,,.   $195,00 

. .    $99.00 

$245,00 

ea.  2/$20.00 

,  .    $59,50 

$1.00 

$7,50 

. .  $5,95 
arm  47am ps 
.  .  . ,      $19.95 

$4.50 

.     $2.50 


PL-259,    S0239,    M*359-UG-100A/U    New   Any   3 
T-lg-ARC-5  Transmitter  2J    to  3mc  New 


$1.00 

$9.95 


RECEIVERS 
SP-600  JX— 540kc-54mc/s 
R-388  {51J3^   500-30. 5mc/s 
R-390  Digital   Job   500-32mc/s    ,. 
R'390/A  Digital   Job  500-32  mc/s 
URR-13  225  to  400mc/s 
AR-850SB  RCA  Marine   Rcvr. 
AR  88  SOOkc  to  32mc/s    . 
CR-10   RCA  Fixed   Freq. 
Wilcox  F-3  Fixed  Freq,  ........ 


$450.00 
$S75.00 
$625.00 
$990.00 
S420.00 
$240,00 
$170.00 
975.00 
$65.00 


Boonton   212A  Glide    Scope  Tester  L/N 


1375.00 


NEW  SURPLUS  TUBES  GUARANTEED 


2C39A 
3CX100A5 
6161    . 
4-65A    ... 
8005 

807W/5933 
5881 

4-125A    .  . 
2K25       . 


$7.50 
£10.00 
$35.00 

$7.50 
$14.00 

$2.00 

$1.50 
$20.00 

$5.00 


250TH 

4X250F 

807 

6360 

7580 

6AN5 

723A/B 

2E22 

4X1 BOD 


;,50  G16442    .  .  $20,00 

1.00  5894   ....  $17.50 

.00  416B   ....  $12.95 

!,50  7212  $4,95 

.80  4X1 50A  $9.95 

.25  4X250B  $20.00 

1.00  4Xi50G  $25.00 


We  buy  &  sell  large  quantities  of  Military  and  Commercial 
Test  Equipment.  AN/GRC,  PRO,  TRC  and  test  equipment  TS 
and  AN/UPM  or  URM.   What   have  you  for  sale   or   trade? 

— MONEY    BACK    GUARANTEE   ON 

ANYTHING    WE    SELL — 
ALL  SHIPMENTS   FOB   BRONX,    N,   Y. 

SPACE   ELECTRONICS  CO. 

21 S    West  Tremont   Ave.,    Bronx    53,    N.    Y. 

TRemonf    8-5222 


these  two  yet,  let  me  fill  you  m.  Murphy  s 
Law  states  that  if  anything  can  go  wrong,  it 
vAU;  and  IPIO  is  the  Innate  Perversity  of  In- 
iuiimate  Objects.  So,  watch  out! 

Possibly  the  zenith  of  all  ham  activity 
reaches  its  chmax  in  that  most  glorious  week- 
end in  June,  No,  not  the  Niagara  Falls  t>pe 
weekend  to  get  away  from  it  all— but  the  hams 
dream  come  true— field  day—  48  hours  sohd  of 
hamming,  hamming,  hamming!  Just  working 
one  station  after  the  other,  the  more  the  better* 
No  distractions,  no  meals,  no  sleep,  no  shaves— 
not  one  thing  can  interrupt  this  strange  annual 
phenomenon.  Better  plan  on  going  home  to 
Mother  on  field  dav  weekends. 

What's  that  you  say?  You  are  not  going  to 
leave  Mother?  You  are  going  to  put  ofi^  the 
wedding  date  until  you  study  up  on  the  code 
and  theory,  and  get  yourself  an  Amateur 
Licence!  YouVe  read  about  G3NMR's  friends, 
Em  and  Joe.  You  did  not  like  Em,  and  you 
are  not  going  to  be  Hke  her.  You  want  Bob 
and  you  have  a  perfect  match.    (Both  ways!) 

Well,  good  for  you.  Vy  Fb! 

Ohj  but  better  not  lei!  Bob  Fve  had  this 
little  chat  with  you.  If  he  asks  for  me,  just 
say  I  rather  unexpected  I  v  left  on  a  DXp  edition 
for  parts  unknown. 

.  .  .  \^E3DCV 


SURPLUS  SPECIALS 

RECTIFIERS,    SELENIUM,    siiifle-phafiO    fuUwave    bridge,    50 

rolu     DC,      ]^     Ant[i!j     max.     Stip£.     wl,     2     lbs.     73c     i^ath. 

4  for  $2.73 

SELENIUM.     3. PHASE    fullwiTC    bridge.     14    Tolt^.    60    amps 

IK\  c^n  I  A'   UbQd  Willi  automotiTC  ■  Iterators.  Shpg.  irL   10  lbs. 

$7.73  earh,  3  for  520.73 

TUNING     FORK     STANDARDS.     400    cps,    with    dla^am    for 

!>>■' J  liaior  rirruLt.   UseiL   Esc.  2  lbs.   $4.73 

PLATE    TRANSFORMER.     306'0-31l5     v.     150    ma.,    fully    m- 

closc^d.  ri  lt3s.  S4.og 

POWER    TRANSr    :^50  0-:^50 

;^J■^  Arnp.s.   iipt^n  frame.  10  lbs, 

POWER    TRANS.    31*5*0-395 

'^.d  A.,   hair  Mi^n  with   load?. 


V.     130    Ills.    5    V,    3    A.,    6.3    v 
$1.95 

f.     200     nail, 
in  lbs.  S4.00 


41     T. 


e.3 


T. 


30x3  u  ml.   450  r.   plug -in  can. 


ELECTROLYTIC   CAPACITOR, 

CRW-7  RECEIVERS,  60-90  Mc.  fixed  freq.,  10  lubes,  3S 
¥oU  dynamiHor.  Lik*^  iiewr.  EXTRA  S1»E«'1AL.  $3.73.  20  lbs. 
AUDIO  OUTPOT  TRANSFORMER.  15  wans,  SOOtJ  ohms  P-P 
to  4,  H.  Hi,  500  obms.  Good  (luality.  rprighi  mounUng. 
5  lbs.  $2.00 


VALUES   IN   USED   HAM   GEAR 


Gonset    Communicator    IT    6 -meters 

Johfison    Valiant,    factory    wired    .- 

Halllcrarters    S-85 

Ilfitth    DX-40   nDtr    . .  

XatlnnaJ  fi  &  2  meter  VFO,  as  new 

Ffeath    flit-lO    rcT^r 

Surplus  AllC-2  transceiver  with  AC 
power    supply,    ready    to    go     ► . 
[tCA   ST-IGA  Color   TV  alignment   fienprator 


i      i      H       I 


S275.O0 
S279.00 
S  75.00 
S  34.95 
S  32.50 
$  60.00 

$  75.00 
$150.00 


Send    for   our   20-page  catalog   of  surplus 
electronics  ond   new   ham   gear  and   parts. 


JEFF- 


4791    Memphis  Ave. 
Cleveland,  Ohio  44109 


NOVEMBER  1963 
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$5.00 


In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re- 
quire for  building  our  less  complicated  pto]- 
ects-  These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts.  Except 
where  the  chassis  or  case  Is  integral  to  a  unit 
we  do  not  supply  it.  W©  will  mention  when  we 
do  supply  a  case  or  chassis.  We  do  supply 
tubes,  sockets,  condensers  resistors,  transform- 
ers* connectors^  etc.  The  tits  are  kept  in  stock 
to  the  best  of  our  ability,  though  sometimes 
the  distributors  who  supply  us  delay  us  a  bit. 

TWO  MITER  PREAMPLIFIIR,  Uses  two  6CW4 
nuvrstors  in  o  grounded  gnd  Input  circuit 
(March  '63  p8)  and  one  6CW4  nuvistor 
grounded  grid  output.  Complete  with  power 
supply.  Uses  50  volts  on  the  plates  for  bx- 
troordinary  noise  figure.  Full  scale  drilling 
template    supplied* 

W9DUT*1         ....$1850 

QRP  TRANSMITTER.  Hove  fun  wifti  this  fitlte 
one  half  watr  CW  rig  on  40  meters.  Uses  any 
40M  surplus  crystol.  Kit  supplies  IS4  tube 
and  socltet,  condensers,  resistors,  coH,  if 
choke,  termmol  trip,  etc*  Runs  from  flash- 
light battery  for  filament  and  portable  radio 
6716  volt  B-batter7.  See  March  '63  p22 

WIMEL ^  ...56.00 

15-20  METER  NUVISTOR  PREAMPLIFIER. 
Need  more  hop  on  these  bands?  This  simple 
to  biiftd  preamp  wili  bring  up  those  signals- 
This  is  particularly  good  for  inexpensive  ond 
surplus  recetvers.   See  April   '63   page  40 

WSSFM-^t .$4.00 

TRANSISTOR  POWIR  SUPPLY.  Voltoge  regu- 
later  odjustable  power  supply  for  running 
transistor  equipment.  Takes  the  strain  off 
those  transistor  batteries.  Great  for  the  test 
bench.  See  April  '63  page  8.  Uses  five 
ransfstors,  one  zener^  cute  little  (expensive} 
meter,  etc.  Will  deliver  up  to  100  ma  con- 
tinuously,  voltage  frcxn   035   to    15.0. 

wnSJ    ._..,. -.$25.00 

TRANSISTOR  TRANSCEIVER.  One  of  the  most 
popular  kits  we've  ever  assembled  is  this  six 
meter  miniscule  tran^storized  tronsceiver. 
Really  works.  Hundreds  built.  See  page  8  in 
the   May  '63    issue.    Five   transistors* 

CW  MONITOR.  Connects  right  across  your 
key  and  gives  you  a  tone  for  monttortng  your 
bug.   Page  44,  June  %^, 

WA2WFW , . , . .  ,$4.25 

TWOER  MODIFICATION.  Increose  your  selec- 
ttvity  considerably  by  installing  o  new  triode 
7587  nuvistof  stage.  This  is  our  best  selling 
kit  to  dote.  Everything  you  need  for  the 
modifi cation  is  included.  See  ]une  '63  poge  56 


$3.00 


SIX  METER  CONVERTER,  DELUXE.  6EW6  low 
noise  front  end,  6U8  o5^ dilator  and  mixer. 
Output  is  10.7  mc  teosy  to  change  to  suit 
your  needs).  This  is  0  tunoble  converter 
with  fixed  frequency  output,  not  the  usuai 
converter  thot  requires  you  to  tune  the  re- 
ceiver This  helps  considerably  on  etiminating 
interference  from  nearby  high  power  stations. 
See   page   8,    July    '63. 

W9DUT-2 $aO.OQ 

TUNING  EYE  KIT.  This  kit  enobles  you  to 
install  o  dual  tuning  eye  in  any  transmitter 
to  indicate  the  tuning  of  two  or  more  stoges. 
It  works  for  better  than  o  meter  or  even 
meter  switching.  See  page  22,   |uly  '63. 

K6CKU  .$7.50 

NOISE  GENERATOR.  Invaluable  test  instru- 
ment for  tuning  up  rf  stoges,  converters^  etc., 
voltage  regulated  by  a  ener  diode.  Kit  in- 
cludes  even    the   battery   ond    mini-bo)c. 

K90NT     . 

CAST  IRON  BALUN.  Eentsy  bolun  using 
ferite  core,  covers  6-40  meters,  will  handle 
up  to  20  watts,  complete  with  cobinet,  <^on- 
nee  tors,    etc.    See    September    1963    poge   8. 

BOURBON  S- METER.  Much  better  than  the 
usual  Scotch  S-meter.  Here  is  on  S-meter 
kit  for  those  of  you  with  receivers  without 
S- meters,  includes  tube,  odiusting  pot., 
socket,  resistors^  ond  meter.  See  September 
1963   page    18. 

NEW  PARTS  KITS 

Bowing  to  reader  deniands  for  us  to  enkitify 
some  of  our  past  cocstruction  articles,  v^e  hereby 
present  three  new  parts  kits, 

TONE    MODULATED    CRYSTAL    STANDARD. 

Uses  one  tube  and  one  mc  crystal  to  gen- 
erate 1  mc  markers  all  the  way  up  through 
225  mc.  The  built  in  tone  generotor  makes  it 
possible  to  easily  identify  the  markers.  In- 
cluding Minibox,  tube,  crystal,  etc, 
VV9DUT-3 

TRANSISTORIZED  MODULATOR,  40  watt 
modulator,  excellent  for  plate  modulottng 
mobile  rigs,  four  transistors,  uses  12  volts  dc, 
only  draws  250  ma  while  resting  with  peaks 
of  4-5  omperes.  Kit  includes  transistors, 
transformers,  resistors,  condensers,  etc. 

VE7QL      ,  , ,..,.. 

SHORT  WAVE  CONVERTER  FOR  HAMBAND 
RECEIVERS.    One    tube   short  wave  converter 
so    you    can    tune    SW    broodcost    stations. 
Power  supply  included. 
W2LLZ 


$650 


$15.00 


$27.50 


$13.00 


WRETCHED  K2PMM 


BADGES  $1.00  each. 

One  of  the  big  problems  at  hamfests  and  club 
meetings  is  to  have  ever>'one  plainly  enough 
marked  with  their  first  name  and  call.  All  sorts 
uf  stickers  and  piec^  of  cardboard  have  been 
tiled,  plus  little  cards  which  can  be  typed  up 
and  stuck  in  holders  •  .  *  all  have  the  same 
problem:  they  are  hard  to  read  from  any  dis- 
tance. 

The  best  answers  to  date  are  these  engraved 
laminated  plastic  name  badges  which  can  be 
read  by  Cousin  Weakeyes  from  seventeen  paces. 
You  are  in  luck.  We've  arranged  to  make  these 
darbs  available  at  a  real  low  price,  all  per- 
sonally engraved.  The  badges  are  3"  x  %"  and 
come  complete  with  a  pin  and  safety  lock. 
Please  give  your  first  name^  call  and  specify 
whether  you  want  the  badge  to  be  bright  red 
with  white  letters  or  jet  blade  with  white  letters. 

Order  from 

73  Peterborough,  N.  H. 
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OTHER  73  BULLETINS  AND  BOOKS 

Blip,  Monthly  VHF  magazine^  editor  Jim  Kyle 
K5JKX,  technical  articles  and  latest  \1IF  news 
from  ail  over  the  countrj%  $2.00  per  year. 

ATV  Bulletin.  Semi-monthly  bulletin  for  the 
ham  IV  enthusiasts.  Technical  and  operating 
news.  $1,00  per  year. 

5/7/9-  Monthly  bulletin  for  those  interested  in 
contests.  Lists  all  contests  being  held,  gives 
rules  and  residts  on  contests  not  covered  in  QST 
or  CQ.  $2.00  per  year. 

73  News-  Published  monthly,  editor  VE3DQX. 
Keeps  you  up-to-date  on  current  ham  events. 

In  valuable  to  club  officials  for  discussions  at 
club  meetings.  Good  source  material  for  club 
bulletins.  1.00/year. 

Ham-RTTY.  This  is  the  most  complet  book 
on  the  subject.  Written  for  the  beginning  TT'er 
as  well  as  the  expert.  More  complete  and 
authoriative  than  books  at  twice  the  price.  Pic- 
tures and  descriptions  of  all  popular  machines, 
where  to  get  them,  how  much,  etc,  $2.00 

Bound  Volume  !•  Gorgeously  bound  library 
volume  (bright  red)  of  the  first  fifteen  issues 
of  73,  This  is  the  only  way  to  get  a  complete 
set  of  tlie  early  issues  of  73.  We  11  pay  $1  each 
for  copies  of  the  January  1961  issue  in  good 
condition  so  we  can  make  a  few  more  bound 
volumes.  Covers  October  1960  through  De- 
cember  1961.  $15.00 

Bound  Volume  Z.  Complete  matching  volume 
covering  1962  issues  of  73*  $15.00 

Binders.  Bright  red  leather  binding.  Specify 
which  year  you  want  stamped  on  them:  60-1, 
62,  63.  Darbs,  $3,00  each. 

Back  IssueSp  Since  each  issue  of  73  features 
articles  of  a  fairly  timeless  nature  each  back 
issue  is  just  as  much  fun  reading  as  the  current 
issues-  All  back  issues  except  January  1961 
(we'll  pay  a  doUar  for  these  if  you  can  find 
any)  are  on  hand,  some  in  might>^  small  quan- 
tities, 1960  issues  $1.00  each, 

February  1961-date  500  each. 

Care  and  Feeding  of  Ham  Clubs — K9AMD. 

Carole  did  a  thorough  research  job  on  over  a 
hundred  ham  dubs  to  find  out  what  aspects 
went  to  make  them  successful  and  what 
seemed  to  lead  to  their  demise.  This  book 
teUs  ail  and  will  be  invaluable  to  aU  club 
officers  or  anyone  interested  in  forming  a 
successful  ham  club,  flundreds  of  grateful 
letters  have  been  received  from  clubs  who  have 
apphed  the  ideas  in  this  book,  $1.00 

Simplified  Math  for  the  Hamshack — ^KSLFI. 

This  is  the  simplest  and  easiest  to  fathem  ex- 
planation of  Ohm's  Law,  squares,  roots,  powers, 
frequency/meters,  logs,  slide  rules,  etc.  If  our 
schools  ever  got  wind  of  this  amazing  method 
of  understanding  basic  math  our  kids  would 
have  a  lot  less  trouble*  50^ 


to  Surplus — W4WKM.  This  is  a  com- 
plete list  of  every  article  ever  published  on  the 
conversion  of  surplus  equipment.  Gives  a  brief 
rundown  on  the  article  and  source.  $1.50 

Ham-TV— W0KYQ.  Covers  the  basics  of 
ham-T\^  complete  with  how  to  get  on  the  air 
for  under  $50*  Not  the  usual  theory  manual, 
but  a  how-to-do-it  book.  $3.00 

Surplus  TV  Schematics.  You  can  save  a 
lot  of  building  time  in  TV  if  you  take  advantage 
of  the  real  bargains  available  in  surplus.  This 
book  gives  the  circuit  diagrams  and  info  on 
the  popularly  available  surplus  TV  gear.     $1,00 

AN/ABC'2  Conversion.  This  transceiver  seUs 
in  the  surplus  market  for  from  $40  to  $50  and 
is  easily  converted  into  a  fine  little  ham 
transceiver.  Covers  29  mc  (160-80-75-40 
meters).  This  booklet  gives  you  the  complete 
schematic  and  detailed  conversion  instructions. 

$1,00 

AN/VRC-2  Conversion,  Completely  different 
from  the  ARC-2.  This  book  gives  you  complete 
instructions  on  converttog  the  inexpensive  VRC 
surplus  gear  into  a  six  meter  wide  band  FM 
transceiver.  There  are  probably  over  a  thousand 
stations  now  operating  on  52.525  mc  around 
the  country.  Join  the  crowd.  Fun,  $1,00 

Coils— K8BYN.  Basic  book  which  covers  the 
theory  and  practical  aspects  of  the  many  dif- 
ferent types  of  coils  found  in  ham  work*  Well 
iOustrated.  50{* 

CW — W6SFM-  Anyone  can  learn  the  code. 
Tliis  book,  by  an  expert,  lays  in  a  good  founda- 
tion for  later  high  speed  CW  ability,  500 

3D  Map  of  World,  Maybe  youVe  been  eating 
your  heart  out  for  one  of  these  beautiful  relief 
maps  after  seeing  one  at  a  friend's  shack.  Comes 
complete  with  one  year  subscription  or  extension 
to  73,  $9.95 

3D  Map  of  U.  S.  Complete  with  one  year 
sub  to  73.  $9.95 

Mickey  Miker — W0OPA,  Complete  instruc- 
tions for  building  a  simple  precision  capacity 
tester.  Illustrated,  50^ 

Frequency  Measuring — W0HKF,  Ever  want 
to  set  yourself  up  to  measure  frequency  right 
down  to  the  gnat's  eyebrow?  An  expert  lets 
you  in  on  all  of  the  secrets.  Join  Bob  high  up  on 
the  hst  of  Frequency  Measuring  Test  win- 
ners, $1,00 

Impedance  Bridge,  Full  scale  construction 
prints  for  the  bridge  described  in  the  August 
1961  issue  of  73.  Comes  complete  with  a  re- 
print of  the  article.  Watch  out  General  Radio! 

$1,00 

SSB  Transceiver  Schematic — WCBtTV.  Giant 
size  schematic  of  the  transceiver  that  appeared 
in  the  November  1961  issue  of  73*  Complete 
with  extra  November  issue.  $1,00 
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SFECJAL  RADIO  BOOKSHOP  SALE 
Wc  were  dorng  sprne  ckoning  of 
tile  Radio  Bookshop  shelves  and  found 
a  vosf  collection  of  single  copies  of 
various  books.  Mony  of  them  ore 
stiri  Qvoitable  from  the  pubHshers, 
but  some  are  out  of  print  ond  ore 
rapidly  becomfng  rare.  In  order  to 
make  our  foil  rnventory  easy  we  witl 
offer  these  books  ot  a  price,  which 
in  many  coses  is  less  than  our  cost. 
First  come,  firsr  served  bosis. 
^     '"^^LE  W'AS   NOW 

Oigitol  Logic  Hondbook  1,00  ,50 
TV    Foult    Finding  ^50 

Rodio     Amateur     Operators 

Hondbook  en 

Loymons  Guide  to  Hi-Fi  1,75  J5 
TV     Antennas  .50       ^25 

Rodio    Efectronics  1  95     125 

Whot    Makes    Guided    Mis- 
siles  Tick  1  50     I  00 
BroodcQsting    Without    Bor- 

r^'^^,  3.00     K50 

Elements    of    Radio                 7.95  5J5 

TV    Servicing     Hondbook  3  25 

Electron  Tube   Circuits         10.50  7'50 

Sound    of    Hi-n                       3,95  2^95 

Transistor  Audio  Ampfffiers  6  95  3  95 
Rodio,    TV    ond     Efectricot 

Repairs  2  00 
Sfricon    Controlfeff    Rectifier 

Monyol  jq 

Elements    of    Radio  6  00     4*00 

The    Procticor    DicftortOry  of 

Electronics  6.50     2,95 

Transistor    Electronics  7.95     3.95 

I  he    lechnique  of  Mognetic 

Recording  795     495 

Transistor    Theory   and    Cir- 

r*^"'*^.         ^.  '-75     KOO 

vjermonium    Diodes  50 

FM    ftodio                                  3,00  LSO 

Hi^Fi    From   Mike   to   Ear  50 

TV  Engineering                      15.00  3^00 

Basic   Electricity                      7^55  5.75 

Two-Way  Radio  9  50  7  50 
Procticoi    Television    Servic- 

^^19                                          7  95  4  95 

Elements  of  Magnetic  Tape  B.50  5^95 
ioJcler— It  s       Fundamentals 

ond  Usage  |^00 
Bosfcs      of     Analog      Com- 

Self-Synchros        &        Elect. 

Servomechanisms  }  95 

Moth  Puzzles  and  Diversions  3.50     1.95 

ARRL  Lrghtnfng  Cofculotors 

A    ond    B 
AM-FM   Tuner  Monuol  3,50 

Auto  Radio  Manual  3,00 

Rodio  Amateur  DX  Guide  1^00 
Mointaining  Hi-FI  Equip- 
ment 2.90 
Radio  Confrol  2,25 
FM  Stereo  Multiplexing  1,50 
TV  Troubfeshooting  and 
Repair  3  9q 

QRC  Colibrotion   Log  2.00 

Video  Speed   Servicing    Sys- 
tems 

Bosfc    Radio   ond   Receiver 
Surplus     Schtmatfcs     Hand- 
^^*^fj^    .  ^.50 

CO   Mobile   Hondbook   1st      2.95 
CQ    Anthokgy  2,00 

TV  Signol  Range  Cokulotor 
Core   ond    Repair   of   Hi*Ft  2.50 
Missiles    ond    Satellites  !.S0 

Ctosed  Circuit  Indijstriof  TV 


1.00 

2.75 
2.25 

.50 

2.00 
2-00 
1.00 

3.00 
1  00 

1.00 
K50 

US 
2.25 
1.50 
.50 
1.75 
1.00 
1.50 


n— 16TH  EDITION  RADIO  HAND- 
BOOK—by  BiN  Orr  U/6SAL  This  fon- 
tostjc  book  is  lodded  with  the  most 
understoncfoble  theory  course  now 
Qvoiiable  in  our  hobby  plus  dozens  of 
greot  construction  projects,  This  is 
the  best  honn  hardbook  in  print  by 
o  wide  morgin.  Easily  worth  twice  the 
price.  $9.50 

18— SO  yoy   WANT  TO   BE  A  HAM— 

Hertzberg  (W2DJ]I.  Second  edition 
Good  introduction  to  the  hobby.  Hos 
photos  and  brief  descriptions  of  almost 
every  commerciolly  avoUoble  transmit- 
ter and  receiver,  plus  accessor ies^  Lav- 
ishly illustrated  and  readoble. .       $2.95 

21- VHF  HANDBOOK— Johnson  (W6- 
QKIl.  Types  of  VHF  propogotion,  VHF 
circuitry  component  limitations,  on- 
tenna  design  ond  construclion,  test 
equipment.  Very  thorotjgh  book  and 
one  that  should  be  in  ever/  VHF  shock 

$2.95 

22— BEAM  ANTENNA  HANDBOOK— 
Orr  (W6SAI).  Basics,  fheory  ond  con- 
struction of  beams,  transmission  lines, 
matching  devices,  and  test  equipment 
Almost  all  ham  stations  need  a  beom 
of  some  sort  .  .  .  here  is  the  only 
source  of  basic  info  to  help  you  decide 
Afhat  beam  to  build  or  buy,  to  instoll 
't,  how  to  tune  it.  $2,70 


NOVICE  &  TECHNICIAN  HAND- 
BOOK—Stoner  <W6TNS).  Sugof  cooted 
theory:  receivers,  transmitters,  power 
supplies,  antennos,  simple  construction 
3f  0  complete  station,  converting  sur* 
plus  equipment.  How  to  get  o  ham 
license  and  build  a  station.  $2,85 

24— BETTER  SHORT  V/AVE  RECEP- 
TION—Orr  iV/6SAIh  How  to  buy  0 
receiver,  how  to  tune  it,  align  ft, 
auilding  accessorjes;  better  antennas. 
QSL's,  maps,  aurora  zones,  CV/  re- 
leption,  SSB  reception,  etc.  Handbook 
for  short  wave  listeners  and  radio  omo- 
teurs.  $2.85 

26— S9  SIGNALS— Orr  W6SAn.  A 
manuol  of  practical  detailed  date  cov- 
ering desiqn  and  construction  of 
highly  efficient,  inexpensive  ontennos 
for  the  amateur  bonds  thot  you  con 
build  yourself.  $1.00 

27— QUAD   ANTENNAS— Orr    (V^6SAI> 
Theory,  design,  construction^  ond  oper- 
ation of  cubical  quods.   Bui  Id-it  your- 
self rnfo.  Feed  systems,  tuning.       $2.85 

32— RCA  RADIOTRON  DESIGNERS 
HANDBOOK— !  500  pages  of  desipn 
notes  on  every  possible  type  of  cir- 
cuit. Foixjtous.  Every  design  engin^r 
needi  this  one.  $7.50 

36— CALL  LETTER  LICENSE  PLATE— 
Regulation  size  license  plots.  Pleose 
give  your  coll  ond  the  color  of  letters 
and  bockground.  $3.00 

37—101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT- Mfcddleton.  Grid* 
dip  meters,  ontenna  impedance  riveters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, ond  reflected  power  meters  are 
covered  TeHs  how  to  chose  trouble 
out  of  ham  geor.    163  pages  $2.50 


52- HOW  TO  READ  SCHEMATIC  DIA- 
GRAMS— Marks.  Components  &  Dio- 
groms;  electricol,  electronic,  oc,  dc. 
oudio,  rf,  TV.  Starts  with  individuol 
circuits  and  corriers  through  complete 
equipments.  $3.50 

55— TRANSISTOR  CIRCUIT  HAND- 
BOOK— Simple,  easy  to  understand  ex- 
planation of  transistor  circuits.  Dozens 
of  interesting  appticotions.  $4-95 

63— CE  TRANSISTOR  MANUAL— 6th 
edition.  This  is  one  of  the  best  buys 
around;  22  chapters,  440  poges,  dio- 
grams  by  the  oross,  data,  facts,  charts, 
etc.  If  you  don't  hove  this  one  you 
iust  oren't  up  to  date.  onlv  $2.00 


SPECIAL   SPECIAL   SPECIAL 

Rodio  Handbook  15th  Edition^  written 
by  Bill  Off  W6SAI,  over  800  pages. 
Covers  every  phase  of  amateur  radio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every- 
rhing  you  could  wont  in  ham  gear 
Origmally  published  at  $8.50.  Super- 
ceded by  the  new  16th  edition  which 
IS  the  same  except  for  new  construc- 
tion projects  ond  selling  for  $9.50  (see 
number  11  j.  Speciol,  until  the  Jost 
'ew  copies  are  gone,  only  $5.95! 


80— SURPLUS      RADIO      CONVERSION 

MANUAL  VOLUME  NO.  1  (second  edi- 
tion). This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  ona 
rather  pood  and  complete  conversion 
instructions  for  the  following:  0C-221 
BC-342,  BC-31Z  BC-348,  BC-412 
BC-645,  BC-946§,  SCR-274N  453A 
series  receivers  conversion  to  \0  meter 
receivers,  SCR-274N  4 57 A  series  trans- 
mitters (conversion  to  VFOJSCR-522 
(BC-624  ond  8C-625  conversion  to  ? 
meters L  TBY  to  10  ond  6  meters,  PE- 
ICBA,  BC-1068A/1I6IA  receiver  to  2 
meters.  Surplus  tube  index,  cross  in- 
dex of  A/N  tubes  vs.  commercial 
types,  TV  Gr  FM  channels.  f3.00 

81— SURPLUS      RADIO      CONVERSION 
MANUAL     VOLUME    NO.     IL    Original 
and    conversion   circuit    diograms,    plu^ 
photos    of    most    equipments    ond    full 
conversion  discussion  of  the  following 
BC-454/ARC-5  receivers  to  10  meters 
AN/APS- B  xmtr/rcvr  to  420  mc    BC* 
457/ARC-5  xmtrs  to  10  meters.  Selen- 
ium rectifier  power  units,  ARC -5  power 
ond  to  include   10  meters.  Coil   data 
simplified    VHF,    C0-9/TBW,    BC-35"? 
TA-12B,    AN/ART-13     to    oc    winding 
charts,     AVT-n2A,     AM-26/AiC,     LM 
frequency  meter,  rot o  tors,  power  chan 
ARB  diagram.  $5.00 

82— SURPLUS      RADIO      CONVERSION 
MANUAL    VOLUME    NO.    Ill— Original 

ar>d    conversion    diagrams^    plus    some 
photo     of     these:     701  A,     AN/APN-t 
AN/CRC-7,     Alst/URC-4,     CBY.29125 
50083,  50141,  52208,  52^32,  52302-09 
FT^ARA,     BC-442,     453-45^,     456-459 
BC-696,    950,     1066,     1253,    24 1 A    foi 
KtQ\    filter,    MBF     (COL-43065),    MD- 
7/ARC-5^      R-9/APN-4,       R23-R-28/ 
ARC-5,   RAT,    RAV,    RM-52    t53L    Rt* 
19/ARC-4,  SCR-274N.  SCR-522,  f-15/ 
ARC-5    to   T*23/ARC-5,    LM,   ART- 13 
BC-312,  342,  348,  191,  ^75.  Schematic? 
of     APT-5,     ASB-5.     BC^659,     1335A 
ARP-2,  APAIO,  APT-2.  $3,00 
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83— THE  SURPLUS  HANDBOOK,  VOL- 
UME J — Receivers  and  Tronsmitters. 
this  book  consists  entirely  of  circuit 
diagrams  of  surplus  equipment  ond 
photos  of  the  gear.  One  of  the  first 
things  you  reafly  have  to  have  to 
even  start  considering  a  conversion  of 
surplus  equipment  is  a  good  circuit 
diogram.  tihs  book  has  the  following  ^ 
APN-1,  APS- 13,  ARB,  ARC-4,  ARC-5, 
ARN-5  VHP,  ARN-5,  ARR-2.  ASB-7, 
BC-222,  -3)2,  -314,  -342,  -344,  -348, 
-603,  -611,  ^624  tSCR-522),  BC-652, 
-654,  -659,  -669^  -683,  -728,  -745, 
-764,  -799,  -.794,  BC-923,  1000,  -1004, 
-1066,  -1206,  -1306,  -1335,  8C-^AR- 
23U  CRC-7,  DAK-3,  CFl  L  Mork  It, 
MN-26  RAK-5,  RAL-5,  RAJK,  Super 
Pro,  TBY,  TCS,  Resistor  Code,  Copacf- 
tor  Color  Code,   JAN/VT   tube   index. 

$3.00 

88— EUROPE  ON  $5,00  A  DAY— 
Europe  can  be  just  as  expensive  as 
the  U.  S,  unless  you  know  where  to 
stoy  and  where  to  eat.  This  book  is 
the  standard  reference  work  for  Euro- 
pean travelers  on  a  budget.  This  is  the 
lotest  edition.  $K95 

92— QSL    DISPLAY    PLASTIC    POCKETS 

— Each  set  of  clear  plastic  pockets 
holds  twenty  QSL's  for  wall  display. 
Keeps  cards  flot,  clean  ond  perfect. 
Keeps  walls  clean  too.  Or  have  you 
tried  to  hong  QSL's  yet.  This  beots 
thumb  tocks  and  Scotch  Tope  oil 
hollow.  Comes  in  envelope  of  three  to 
hold  60  QSL's,  give  it  a  try  ond  you'H 
never  use  anything  else.     Three:  $1.00 


94— KIT  OF  SOLDERING  TOOLS^Used 
to  was  o  ^Idenng  iron  wos  all  that 
^as  necessary,  now  you  hove  to  have 
0  kit  of  fool  tools.  Little  doohinkies 
like  scrapers,  reamers,  forks,  ond 
brushes.  Forsooth  [  Mode  of  varnished 
mgple  ond  spring  steel  (vastly  s^Jpe^o^' 
to    winter    steel).  Now    $3J5 


95 — NE-PAD — Piiot-type  wrttlnp  desk 
that  elostics  to  your  pants  feg  for 
mobfle  fog-keeping.  Complete  with 
two  pads  of  50  specie  I  73  mobile  log 
sheets.  You  know  the  logs  cotto  be 
good.  Extro  log  pods  are  only  25c  a 
pad.    Ne-Pod   with    two    log   pads. 

Now  52.95 


96— LATEST  CALLBOOK— There  are  so 

many  changes  in  the  CoMbook  that 
you  should  plon  on  buying  a  new  one 
ot  least  once  a  year, 

USA    Col  [book    .....   $5.00 
Foreign  Collbook   . . .  .$3.00 

97— RADIO  AMATEUR  DX  GU  IDE- 
Crammed  with  maps,  time  conversion 
tables,  greot  circle  chorts,  etc.  Each 
page  may  be  removed  for  mounting  on 
wall  $2.00 

98— WORLD  PREFIX  MAP— Printed  in 
foyr  colors  on  heavy  sta:k  for  wall 
mounting.  29"  x  45".  I  Jos  country 
prefiKes,  time  zones,  rodJa  zones,  and 
alphabeticol  listing  of  prefixes.      $K00 

99— RADIO  AMATEURS  WORLD  AT- 
LAS— 16  poges  in  four  colors.  Shows 
all  six  continents.  West  Indies,  country 
prefix  list,  etc.  If  you  work  ony  DX 
this  Qtlos  wj|[  be  very  helpful.        $1,00 

100— ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  W8MQU.  Covers  aM 
sorts  of  info  on  how  to  build*       $2,95 

104— SCIENCE  HOBBIES^Eleven  Amer- 
ican made  semiconductors  with  in- 
structions for  making  an  automotive 
tachometer,  a  photocell  light  meter, 
0  transistor  preamplifier,  an  audio 
oscillator,  a  transistor  regulated  pow- 
er supply,  speech  clipping,  cothode 
biasing  ond  screen  biasing  circuits 
A  $29,95  value  $2.98 


106— SOLDER  SIPPER— Now  soft  solder 
in  its  molren  stole  can  be  removed 
from  terminals  and  components,  with- 
oiit  brushing  or  blowing  it  into  the 
surrounding  area.  Solder  is  sucked 
into  o  rubtser  bulb  through  a  fine 
tube.  Great  for  solvoge  and  repair 
work.  $1.50 

ACR-1— ABC'S  OF  CITIZENS  BAND 
RADIO — by  SuckwQiter.  How  to  choose, 
set  up,  license  ond  operate  CB  equip- 
ment.  Discusses  different  types  of  rips, 
receivers,  ontennos,  how  to  tune,  in- 
stoll,  operate  ond  troubleshoot     $1.95 

ALP-I- GENERAL  CLASS  LICENSE 
HANDBOOK— by  Pyle  W70E  A  com- 
plete guide  including  typical  ques- 
tions ond  answers,  to  help  you  pre- 
pare for  the  FCC  Technician,  Con- 
ditional or  C^ierol  omateur  radio 
exam.  A  good  writer  is  quite  a  help 
in  this  sort  of  thing,  $2.50 

AMA-1— AMATEUR  RADIO  ANTENNA 
HANDBOOK— by  Hootoo  WCTYH.  Bosic 
theory,  const  ruction  ortd  tuning  of  oil 
the  well  known  and  effective  ham 
antennas.  Good  stuff  on  feed  lines 
ond  towers  too,  $2,50 

A  M  P'1— TROUBLESHOOTING  A  M  A- 
TEUR  RADIO  EQUIPMENT— by  Pyle 
W70E.  A  guide  for  all  hams  who  want 
to  keep  their  gear  on  the  air  by 
thernselves.  Includes  complete  sche- 
matics  of  many  popular  ham  trans- 
mitters and   receivers,  $2.50 

AMR-1— ABC'S  OF  MOBILE   RADIO  by 

Martin.  Covers  subject  of  two-woy  FM 
mobile  operation.  Equipment,  control, 
range,  power  supply,  receivers,  trons- 
mitters  ins tol lotion,  and  uses.  Quite 
comprehensive.  SI  ,95 

ASM— AMATEUR  RADIO  STATION 
MANUAL.  Contoins  station  fog,  cross 
index  tor  calls/nomes,  record  sheets 
for  WAS,  WAC.  WAZ,  schedules 
equipment  records,  net  dota,  DX 
records,   world  prefixes,  etc.  $3.95 

BEO  — OSCILLATOR       CIRCUITS— by 

Adams.  This  book  is  designed  for  the 
fellow  who  really  wonts  to  know  how 
electronic  circuits  work.  It  is  written 
with  incredible  simplicity  and  uses 
four  color  diagroms  to  effectively  ex- 
plain fust  what  hoppens  in  circuits. 
Covers  oil  nine  basic  oscillator  cir- 
cuits. $2,95 

BER— RADIO  CIRCUITS.  Uses  four 
color  circuits  to  exploin  just  what  is 
happening  in  the  various  circuits  in  o 
receiver.  One  of  the  tjest  systems  yet 
fo  explain  the  working  of  circuits. 

$2,95 

CB3— CITIZENS  BAND  RADIO  MANU- 
AL Just  about  every thmg  you  will 
need  to  know  about  CB  plus  service 
dato  on  34  popular  models  of  CB  geor; 
Cadre,  Copitol^  Citi-Fone,  Eico  Globe, 
Gonset,  Hallicrofters,  Heath,  ITT,  La- 
fayette, La  Salle^  Mognavox,  Philmore^ 
Poly-Com,  Vocahr^,  webcor.         $2.95 

DIT— DIODE  CIRCUITS  HANDBOOK 
by  Rufus  P.  Turner.  The  lowly  diode 
has  come  into  its  own  these  days. 
Here  are  nearly  100  diogroms  of  cir- 
cuits with  discussions  ond  complete 
explanations  of  their  operoticm.     $2.50 

HAJ— HAM  ANTENNA  CONSTRUC- 
TION PROJECTS,  Low  cost  construc- 
tion methods,  transmission-lines,  an- 
t€nno  tuners,  etc.  Over  two  dozen 
interesting    and    inexpensive    ontennas. 

$2.95 

HAM— SO  YOU  WANT  TO  BE  A  HAM 
by  W2DJ),  Includes  all  the  would-be 
radio  amateur  needs  to  get  started  in 
hom  radio,  $2,95 

HAP-1— ABC'S  OF  HAM  RADIO— by 
Pyle  W70E.  How  to  get  a  Novice 
license.  Excellent  book  by  a  top  au- 
thor. $1,95 


HRC— HANDBOOK  OF  HAM  RADIO 
CIRCUITS  by  W9CGA,  Includes  cir- 
cuit diogroms,  photos  ond  discussion 
of  the  circuit  of  36  pieces  of  hom 
equipment.  Here  ore  the  basic  cir- 
cuits so  you  con  design  anything  you 
need  $2.95 

MAT— ELECTRONICS  MATH  SIM- 
PLIFIED. Algebra,  trig,  logs,  ohms  low, 
frequer>cy,  reactance,  tnductonce,  co- 
pacitance,  power  supplies,  etc.  Quite 
comprehensive.  $4,95 

MCN— MODERN  COMMUNICATIONS 
COURSE — by  NolL  Aimed  more  ot 
commercial  radio  than  amoteur,  but 
an  excellent  book  for  home  study  or 
closs  work.  Covers  tronsmitters  ond 
antennas  ouite  well.  $4.95 

MMD— ELrMINATING  MAN  MADE  IN- 

TERFERENCE— What  mokes  it,  how  to 
find  it,  how  to  cure  it  in  homes  fac- 
tories, automobiles,  oircraft,  boots, 
etc.  Or  maybe  you  haven't  been 
plagued  lately.  160  pages.  $2*95 

QAN— 2ND  CLASS  RADIOTELEPHONE 
LICENSE  MANUAL— by  NolL  Another 
73  author  makes  It  in  the  big  time. 
Q  &  A  manual  for  commerciol  ticket. 
Get  one,  you  never  know  when  it'll 
be  handy  ,  .  .  and  this  sure  provei 
what  you  know,  or  don't  know. 

$B,95 

RSC— NORTH  AMERICAN  RADIO-TV 
STATION  GUIDE— Over  7500  stations 
listed  by  city,  stote  and  frequency. 
Atvl-FM-TV.  $K95 

SIH— SSB  COMMUNICATIONS  HAND- 
BOOK— by  W6YTH.  This  book  covers 
oil  kJX>wn  methods  of  generoting  SS& 
with  details  on  them.  Discussion  ond 
schematics  on  many  popular  SSB  rigs. 
Very  educationol,  and  mostly  for  the 
ham.  $6^95 

SWL-1— ABC'S  or  SHORT  WAVE 
LISTENING— by  Buckwalter.  Covers 
what  to  listen  to,  frequencies,  onten- 
nas,  receivers,  QSL's,  space  signals. 
Good  bosic  cook  for  SWL'ing,         $1.95 

TCM— TRANSISTORS  CIRCUIT  MAN- 
UAL— by  Lytel  Schematics  ond  de- 
scriptions of  over  200  transistorized 
circuits,  covering  just  about  anything 
you  con  possibly  wont  to  do  with 
transistors.  $4.95 

TUB — TUBE  SUBSTITUTION  HAND- 
BOOK. This  book  is  invaluable  when 
something  goes  blip  and  you  are  fresh 
out  of  the  exact  replacement.      $L50 
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73   MAGAZINE 

LOS  ANGELES  GOT  THE  BROOKLYN  DODGERS  BUT  BROOKLYN  GOT  RADIO  HAM  SHACK 

Meter  Hootenanny 

NEW  EQUIPMENT  built  by  o  well  known  Manufacturer  for  railroad  communications.  This 
equipment  is  lightweight  but  rugged.  Can  be  used  as  straight  fixed  frequency  FM  or  converted 
to  2  Meter  Horn  Band.  This  is  QUALITY  EQUIPMENT  tnot  military  surplus)  at  ridiculously 
low  prices  .  .  . 


FM  TRANSMITTER 

Frequency:  152-165  me  FM 
( Easily  converted  to  AM ) 
P.P,  6146  output  driven  by 
2E26,  5763  multiplien  Easfly 
converted  to  2  meters.  Will  run 
up  to  90  watts.  Final  and  mul- 
tiplier lines  silverplated  for  high 
efficiency.  Requires  power  sup- 
ply and  will  run  FM  as  it 
stands  or  AM  with  additional 
modulation  can  be  taken  ofT 
man\  low  frequency  trcinsmit- 
ters,  52  olim  output.  Complete 
with  all  9  tubes  and  diagram, 
less  erj'stals  and  power  supply. 
9"   11  X  9"  W  X    16"   D, 

Wgt:  12  lbs,  Orig.  carton  $19.95 


ARC-J  TRANSCEIVER  JAM).  10 
xtal  coiitroHed  channels  &  guard 
channel.  Freq.  range:  100-156  Mc- 
Power  req'd;  2Sv  BC  @   10  Araps 

or    build    your    own    AC    supply. 
Complete  with  tubes  &  dynamo  tor, 
less  xtals. 
Good    Condttion  $29.95 

ARC-S.  8  xtal  controlled  channels. 
Freq.  rang^e:  100-156  Mc.  Sepa- 
rate transmitter  and  receiver. 
Build  your  own  power  supply. 
Many  xlent  conversions  have  been 
printed.  Complete  with  tubes^  less 
xtals.  Excellent  Condition. 
RECEIVER  $19.95 

TRANSMITTER  $19,95 

SCR -522*  4  xtal  controlled  channels. 
Freq,  range:  100*156  Mc,  Can  be 
used  as  a  single  unit  or  separate 
transmitter  &  receiver.  An  old 
stand-by  that  has  been  well  writ- 
ten up*  Many  conversions  arail- 
able.  Good  condition* 
RECEIVER  $12,95 

TRANSMITTER  $  9.95 

COMPLETE  W  RELAY 
RACK  $24.50 

EE-89   PHONE  PATCH.  We  can  now 

supply  the  EE-89  chassis  which 
contains  a  hybrid  coil  &  makes  a 
beautiful  phone  patchy  Complete 
mstrtictions  furnished.  New  Con- 
dition     .    .  ...  $1,75 

ALMOST     waterproof     wooden      box 
with    hinged    covo^.    6J4"    ^    ^"    ^ 


?J4".    New 


$.95 


ARC-5  TRANSMITTERS 

For    your    SSB    Rig,    complete    with 
tubes*    Used,    good    condition. 

FREQUENCY  PRICE  EACH 

.=100   K(^-SOO  Kc  $14.95 

2.1   Mc^-3.0  Mc  4,95 

3.0  Mc — 4.0  Mc  7.95 

4.0  Mc— 5,3  Mc  4,95 

5.S  Mc — 7,0  Mc  4-9S 


Terms:  Prices  F.O.B,  Bklyn,  NY 
(NYC  orderi  add  4%  Sales  Tax) 
25%      Deposit     on     C.O.D.     orders. 


FM  RECEIVER 

152-174  MC.  DUAL  CONVERSION 

Selectivity:  6  db  @  17  KC 

Sensitivity:    I    MV  or  less   for   12  db 

B/n  ratio. 

Freq.  Stab  J  ±.0015%  irom  — 30*  to 

+70*  C- 

I.F.  Frequencies:  9.B  Mc  &  455  KC. 
6AK5       RF  Amplifier 
6AK5       High  Freq.  MUer 
6BA6       High  IF  Amplifier 
6AU6       Low  Freq.  Oscillator 
6AU6       Low  Frequency  Mixer 
6AU6       1st  Low  IF  Amplifier 
6AU8       2nd  Low  IF  Amplifier 
6AU6       First  Limiter 
6AU6       Second  Limiter 
6AL5        Discriminator  Diode 
12AX7     Squelch  &  Audio  AmpL 
12AT7      Noise  &  Audio  Ami ! 
6V^6GT    Audio  Output  AmpL 
12AT7     High  Freq.  Oscillator 

Complete    with    tubes    and    diagram, 

less  crystals  and  power  supply. 

9"  H  X  9"  W  X  16"  D, 

Wgt;    14,S  lbs.   Grig,  carton    .$19.95 


BC-733  RECEIVER.  108,3  110.3  Mc 
AM  6  xtal  controlled  preset  chan- 
nels. Contains  a  90  eye  and  a  150 
eye  filter,  Cain  be  converted  for 
aircraft  monitoring  or  to  receive 
sig'nals  from  U,  S,  Space  Sat  el* 
lites  on  108  Mc.  Complete  w/10 
tubes>     Gnod    Condition  $5.4*1 

MOBUE  POWER  SUPPLY 

Input:  12  VDC 

Output:  400  VDC  @  180  MA  & 

220  VDC  @   100  MA 

Completely      filtered      for     ripple      S: 

noise,     7"    H    x     14"    W     x    8"    D. 


Wfflit :    28  Ihs,    New 


$12.95 


UNIVERSITY  MODEL  MM-2 
SPEAKER 

Completely     waterproofed      (actually 

submergence* proof)  speaker.  6**  dia.» 
16  ohm  voice  coil,  15  watts.  Double- 
re-entrant  type  with  a  built-in,  her- 
metically sealed^  permanent*magnet, 
dynamic  driver  unit,  Freq.  response: 
300-6000  CDS,  Wonderful  for  boats 
or  any  outdoor  use.  Regular  price  is 
$43,50. 
Xew   in   ori^in:^!  carton  ^17.50 

TS-U3  AP  FIELD  STRENGTH  ME- 
TCR*  Designed  to  indicate  the 
relative  field  strength  St  freqs  of 
the  radiation  of  transmitters  op- 
erating wit  Inn  the  range  of  62  to 
72,5  Mcs,  Maj'  also  be  used  to 
indicate  modulation  of  the  carrier. 
All  controls  are  on  front  panel, 
housed  in  a  metal  portable  carry- 
ing case.  Operated  on  2  67  Hv 
batt.  &  4  IJ^v  A  cells.  Equipped 
w/ telescopic  antenna.  (Batteries 
not  supplied). 
New        $12.50 

BC-684    FM    XMITTER.    10    channel 
xtal      controlled      30      w      output. 
Freq:  27-38.9  Mc  FM,  Less  3ttals» 
dynamoton   Wght :    35   lbs. 
Brand  New   with  Tubes    ,  .    $17.50 


1187  FUTBUSH  AVENUE 

BROOKLYN  26,  NEW  YORK 

Phone:  BU  4^1155 


POWER  SUPPLY 

Matching  unit  for  Xmitter/ Receiver 
Built  to  operate  the  transmitter  and 
receiver  described  at  left.  Uses  West- 
inghouse  ''Fosterite'  sealed,  Hyper- 
sil  core  power  transformer  and  choke. 
Uses  2  SR4GY  tubes  and  2  selenium 
rectifiers.  Supplies  the  following 
voltages : 

117v,  50-70  Cyc. 

330v    DC  @  250  Ma, 

280v    DC  @  laS  Ma, 

— 26v    DC  @     10  Ma- 

— 6,3v    DC  @      .7  Ma, 

6,Sv    AC  @     10  Amp 
9"  H  X  9"  W  X  16"  D, 
Wgt:   2S  lbs,   Orig,   carton       $19.95 

POWER  TRANSFORMER 

Supplies  all  voltages  in  above  power 

supply    .•.,..    $5,95 

Swinging     choke      (used     in     above 

power  supply) 

2.5  Hy  @  380  Ma. 

8,0   Hy   @      25   Ma.    . S2.95 


PE-120     MOBILE     POWEft     SUPPLY, 
Sec  article  June    1963    ''?$r   250v 

fi    100    Ma    with    I2v    DC    inpn* 
xcellent   Condition    .  .    $4.75 

SONOBUOY  TRANSMITTER 

Dropped  from  airplane  by  parachute 
into  watcTp  picks  up  sound  b} 
hydrophone.  Transmits  MCW  at 
fixed  freq,  70-90  Mc.  Battery  op- 
erated. Complete  w /parachute,  hy- 
drophone, 5  tubes,  40"  whip  an* 
tenna.  Less  batteries. 
New  • $7,93 

300v  DC  POWER  SUPPLY  itlV 
ELECTRONICALLY  REGULATED 
Standard     19"    panel    rack.    Uses    2 
6B4G,   2   SU4G,   3   6SL7,   2   VRl5(i 
ttibes*   Extra:    6,3v   AC    @    3A,    I*>" 
W  X  15^"  D  X  BH"  H.  Wght:   75 

Good    Condition     .        ..,..,,    $27..^n 


U  or  24v  DC— 2  AMP 
GERMANIUM  RECTIFIER  POWER 

SUPPLY 
Input:   llSv  AC-60  eye  Output:    12 
or  24v   DC    @    2  Amps,    5"  x    6**  3c 
614"*    Wgt:     7    Lbs.     Ht-capacitanrc 
filtered.    New $IS,y5 

1  2v  DC — 1   Amp 
SILICON  POWER  SUPPLY 

2  silicon  rectifiers  ingeniously  mount- 
ed in  transfornicr.  Operates  from 
115v   AC.    NEW  -        $4,95 

Same   as   above,   supplies   6v    DC    @ 
1    Amp,    NEW  %$SS 

1000KC     Crystal     in      Octal     Hold- 

wJl  ■•i-ll>*l»*ll       +       l>l--l>PI       +      T>i         111.       I         ■     4jP  wfl  ■    J  i_- 


COAX  CONNECTORS 

PL-259     Male 

$,39 

SO-239     Female 

,39 

M-J59       An^le 

,59 

PL-258     Adaptor 

.69 

PL- 175     Reducer 

,16 

RADIO  HAM  SHACK 


Send  QSL  lor  our  Display 

Boardt  tube  and 

catalog  listing 


mm 


Transformers 

All  tliese  tratisfontiers 
are  similiar  in  appear- 
ance to  the  one  illus* 
I  rated  They  were  manu- 
factiired  for  computer 
continuous  duty  opera- 
xlon^  and  are  goc>d  for 
considerably  more  cur- 
rent than  til  el  r  name 
plate  ratings.  All  pri- 
maries are  105-115-125 
Volt  60  cycle.  All  have 
ratings  and  schematics 
stenciled  on. 


f>^WUkiriVrtVifcM>J4i>ifc'lfA-iK>n^''^J^-fc-'i"i%T^^ 


355  or  365  Volts  §,5  Amperes 
6.3  or    6,6  Volts    10  Amps 

18  Amps 

25  Amps 

6.3  Volts  3JA,  6,3V  2.SA,  6.3V  .45A,   5V  2A, 

Cboke  J. 5  Hy,  0.5  Amps 


^^■^avpii 


$2.75 
2.75 
3,75 
4.75 

3.50 
2.50 


Capacitor, 
Electrolytic 

2300  Mfd  at  33  volts,  new, 
recent  date,  Boxed 


$K7S 


ujiiie^i 


Type  23 
Synchros 
(Selsyns) 

These  are  the  late 
small  size  hard  to 
get  60  Cyde,  US 
Volt  units  that 
were  sold  surplus 
for  over  $40  each, 
until  wa  broke  the 
price  barrier,  A 
pair  for  Torque 
transmission  con- 
sists of  a  23TX6 
transmitter,  and  a 
23TR6  receiver 

$17.50   Poir 


-•-yy.  ■, '.".'  ■  JO-' -  ■-' - ■. w 


4DP7  Rectangular  fa 
beam  CRT. 


dual 


Tilts  tube  is  fine  for  oscillograph y.  Brand  new 

in  original  cartons.  Manufacturers  price  $12S       SI  7.50 


Stepping 
Relays, 
28  Volts 
D.  C 

No  need  to  tell 
you  how  much 
these  cost  new.  If 
you  are  familiar 
with  these,  you 
know  you  can  dou* 
hie  tfic  ti umber  of 
positions  and  halve 
the  number  of 
poles  by  changing 
the  wiper  arrange- 
ment. 

22    Position,    10    pole 
10    Position,      6    pole 


I 


-■.-i 


$7,50 
$4.75 


s 
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ALL   PRICES   FOB   CAMBRIDGE,   MASS. 

HRO   60j   6   coils,   speaker 

TS  175  Freq  Meter  (HiFreq   BC221) 
Measurements   mod   780   SlgGen    . 

Dumonf    304A    Scope    

TS   592    P«ls€    Sen    , 

Tektroniks    315D    Scope 

HC    1 25     

Viking    Ranger 


$247,50 

67.50 

45.00 

97.50 

275.00 

325.00 

80.00 

120.00 


Hours:  9-6  Monday  thru  Friday, 
Sdiurday  9-3*  We  have  numerous 
unlisted  har gains  hi  Optics  and  Elec- 
tronic Test  Equipment. 


Thermoelectric  Devices  Inc. 
Surplus  Division 

239  Massachusetts  Ave. 


Cambridge  39;  Mass, 


Near  M.I.T, 


Phone:  UN  4-8644 
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kLAXY  300  WINS  IN  THE  STRETCH.  A  tough  race  all  the  way 


it  was  neck  and  neck  from  the 


art.  But  Galaxy,  through  superior  breeding  (research  and  development),  workouts  (field-home- 
Dbile  testing),  and  the  best  owner/trainer  (World  Radio  Laboratories),  came  through  in  the 
-etch  and  is  paying  off  big  for  hundreds  of  cheering  hams.  When  you  buy  the  Galaxy  300  (300 
itt  SSB/AM/CW  transceiver,  covering  80-40-20- meters)  you've  got  a  winner — $299.95  wired, 
make  it  a  daily  double  with  deluxe  matching  power  $99.95.  Like  a  full  run-down?  Mail  the 
upon  . .  .  then  you'll  know  why  hamdicappers  everywhere  are  choosing  the  Galaxy  300. 
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WORLD   RADIO   LABORATORIES 
3415  West  Broadway,  Council  Bluffs.  Iowa 

SEND  ME  FREE:  D  RUNDOWN  SHEET  ON 
"GALAXY  300"  D  ALL  NEW  WRL  HAM  CATALOG 
D   QUOTE  ME  "TRADE- IN"  ON  ATTACHED  LETTER. 

NAME ^ —^ 

ADDRESS 


CITY. 


ZONE 


STATE 


VORLD  RADIO  LABORATORIES 


15  West  Broadway  •   Council  Bluffs^  Iowa    •   Phone:  328-lSSl 


Stan  Taylor  is  Manager  of  National's  Quality  Control  Division 
. « ,  and  a  fussbudget  by  profession.  He  and  his  staff  make 
certain  that  when  you  buy  a  National  product  you  can  be  con- 
fident that  every  component  part,  every  stage  of  assembly,  every 
aspect  of  performance^  was  checked,  re^checked,  and  approved 
before  the  equipment  was  allowed  to  leave  the  factory,  Stan 
has  only  one  quota  — 1005  test  and  inspection  —  and  only  one 
criterion  in  "borderline*'  cases ^'*Will  the  customer  be  satis- 
fied that  his  new  rig  meets  Nationars  advertised  specifications 
for  performance  and  workmanship  in  every  respect?" 

Our  NCX'3  SSB  Transceiver  is  a  good  case  in  point .  .  /Your 
National  Dealer  wilt  tell  you  that  the  NCX-3  outsells  all  other 
transceivers  by  four  or  five  to  one.  Why?  It's  a  handsome  fea- 
ture-packed high  performance  rig — and  it's  well  made.  Con- 
servatively rated  parts,  meticulous  assembly,  and  the  neatest 
wiring  you've  seen  in  ham  gear   since  the  last  sun  spot  cycle. 

When  you  try  the  NCX-3,  youMI  know  at  once  that  it  is  a 
transceiver  built  not  to  a  price ...  but  to  a  standard.  The  same 
high  standard  that  allows  National  to  offer  a  One-Year  Guar- 
antee on  the  NCX-3  and  on  all  other  National  Equipment,  In 


addition,  the  NCX-3  at  $369  is  the  only  transceiver  in  its  price 
range  to  include,  as  standard  equipment,  features  that  would 
be  expensive  ^'options'*  (if  available)  in  other  sets.  •  .features 
required  for  fixed  station  as  well  as  mobile  applications:  com- 
plete coverage  with  overlap  of  the  80,  40,  and  20  meter  phone 
and  CW  bands.  Built-in  grid-block  break-in  keying  with  adjust- 
able delay.  Built-in  VOX  as  well  as  push^to-talk.  Built-in  RF* 
derived  SSB/CW  AGC  without  pops  or  thumps  at  full  RF  gain. 
Built-in  S^meter  and  PA  current  meter.  Built-in  AM  detector  for 
fully-compatible  AM  operation.  Mobile  mount  included  with 
each  unit.  Conservatively  rated  Pi^network  final  amplifier  that 
runs  black  at  200  watts  PEP. 

Only  a  demonstration  can  give  you  a  true  picture  of  the  per- 
formance of  a  National  rig . . .  but  for  your  preliminary  reference, 
we'd  like  you  to  accept  a  free  copy  of  our  complete  catalog  (and 
NCX-3  Instruction  Manuals  are  also  available  at  $1  ea.}.  Just 
send  your  name  and  address  to:  National  Radio  Company,  Inc., 
37  Washington  Street, 
Melrose,  Massachusetts 
02176. 


NATIONAL  RADIO 
COMPANY,   INC. 

37  Washington  St..  Mefrose  76,  Mass, 
k  Wliolly  Oufned  Subsidiafy  QJ  Nitioful  Compifiy,  Inc.  Wcifid  Wide  £jt|mri  Sjles:  Ad  Ayfieroi  Inc.,  B5  Broad  SL,  fi-Y.C.  Caiiad3:Tii  Tel  Assoc,,  fll  Sh«pp«fd  Ave.  W.,  Willowdale,  Ontafiq. 
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